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Visiting new harbors with Jean- 
nie and the kids. . . that's where | 
find my fun. 

But sometimes things can 
get a little crowded. That's why | 
insisted on OMC for our new 
boat. 

It all started when | used a 
friend's boat with an ОМС. К let 
me turn in about half the distance 
of any stern drive boat | ever 
handled. 

My dealer explained the 
reason... ОМС Turning™. Other 
stern drives pivot 60° side to side. 
The OMC Stern Drive pivots up to 
90° for tighter turns and more 
ner | 

So, my OMC really makes 
the difference—especially in 


close quarters. 

OMC Turning sold me. It 
could Sell you, too. 

You could also be sold on 
OMC's fingertip-controlled 
SelecTrim'" for pulling a skier or 
planing out with a boatfull. Or, 
have the boatbuilder install Pre- 


OMC makes the difference. 
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STERN DRIVE 


3145 CENTRAL AVENUE, WAUKEGAN, ILLINOIS 60085 
FROM THE MAKERS OF EVINRUDE AND JOHNSON 


set Trim'" for best overall per- 
formance. 

And if you trailer a lot you'll 
want our exclusive 75° Hi-Tilt™. 
Easy in and easy out with 25% 
more clearance whether launch- 
ing or changing a prop in the wa- 
ter. 

OMC also offers you Tru- 
Course", power or mechanical, 
steering that never "fights back" 
and Uni-Mount™ for less noise, 
vibration, and a more relaxed 
ride. 

Ask an OMC owner. Write us 
for more information and go see 

our dealer. He's in the Yellow 
ages under “Boats” 

Then specify total perform- 
ance. Specify OMC. 
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CHEVY'S MASSIVE GIRDER BEAM SUSPENSION SYSTEM. 
Standard on all 2-wheel-drive Chevy pickups. A massive, 
steel beam forms the foundation of this rugged independent | 
front suspension. Two contoured control arms with coil springs | EPA esr. wee est. Hwy. 
are attached to each end of the rigid steel beam. So the front | seme compare tne “estimated месо 
wheels (аке bumps and ruts independently and help smooth | m set dierent mileage depending on how | 
» the ride. Let Chevy's tough | e ess ihan 1e estimated nomwar тш | 
u Massive Girder Beam =n 
_ suspension take the bumps for you. A big 
^ plus this year is the new Chevrolet 
— узми ree tear unl cu -From- 
ir —Y ТТТ" pem orrosion Limited Warranty. 
a Занд, MEE ЕЕЕ к See your Chevrolet dealer for 
LLLI LLL details. Ask about leasing, too. 


Chevy pickups are equipped with GM-built engines 
produced by various divisions. See your dealer for 
details. 
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Chevy СТО Fleetside Cheye 
with available istos ini headlights and 


chromed grille. 
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FIRST OF A SERIES 


FTC Revolt 


You've heard of the tax revolt. It’s 
about time for an FTC revolt. Here’s 
my story and why we've got to stop 
federal bureaucratic regulation. 


By Joseph Sugarman, 
President, JS&A Group, Inc. 


I'm pretty lucky. When | started my business 
in my basement eight years ago, | had little 
more than an idea and a product. 

The product was the pocket calculator. The 
idea was to sell it through advertisements in 
national magazines and newspapers. 

Those first years in the basement werent 
easy. But, we worked hard and through 
imaginative advertising and a dedicated staff, 
JS&A grew rapidly to become well recognized 
as an innovator in electronics and marketing. 


THREE BLIZZARDS 

In January of 1979, three major blizzards 
struck the Chicago area. The heaviest snow- 
fall hit Northbrook, our village—just 20 miles 
north of Chicago. 

Many of our employees were stranded- 
unable to get to our office where huge drifts 
made travel impossible. Not only were we 
unable to reach our office, but our computer 
totally broke down leaving us in even deeper 
trouble. 

But we fought back. Our staff worked around 
the clock and on weekends. First, we pro- 
cessed orders manually. We also hired a 
group of computer specialists, rented outside 
computer time, employed a computer service 
bureau, and hired temporary help to feed this 
new computer network. We never gave up. 
Our totally dedicated staff and the patience of 
many of our customers helped us through the 
worst few months in our history. Although 
there were many customers who had to wait 
over 30 days for their parcels, every package 
was eventually shipped. 


WE OPENED OUR DOORS 

During this period, some of our customers 
called the FTC (Federal Trade Commission) to 
complain. We couldn't blame them. Despite 
our efforts to manually notify our customers of 
our delays, our computer was not functioning 
making the task extremely difficult. 

The FTC advised JS&A of these complaints. 
To assure the FTC that we were a responsible 
company, we invited them to visit us. During 
their visit we showed them our computerized 
microfilm system which we use to back up 
every transaction. We showed them our new 
dual computer system (our main system and a 
backup system in case our main system ever 
failed again). And, we demonstrated how we 
were able to locate and trace every order. We 
were very cooperative, allowing them to look 
at every document they requested. 

The FTC left. About one week later, they 


My story is only one example of how the FTC is 
harassing small businesses but l'm not going 


to sit back and take it. 


called and told us that they wanted us to pay a 
$100,000 penalty for not shipping our products 
within their 30-day rule. (The FTC rule states 
that anyone paying by check is entitled to 
have their purchase shipped within 30 days or 
they must be notified and given the option to 
cancel.) 
NOT BY CONGRESS 

The FTC rule is not a law nor a statute 
passed by Congress, but rather a rule created 
by the FTC to strengthen their enforcement 
powers. | always felt that the rule was intended 
to be used against companies that purposely 
took advantage of the consumer. Instead, it 
appears that the real violators, who often are 
too difficult to prosecute, get away while JS&A, 
a visible and highly respected company that 
pays taxes and has contributed to our free 
enterprise system, is singled out. | don't think 
that was the intent of the rule. 

And when the FTC goes to court, they have 
the full resources of the US Government. 
Small, legitimate businesses haven't got a 
chance. 

We're not perfect. We do make mistakes. 
But if we do make a mistake, we admit it, 
accept the responsibility, and then take 
whatever measures necessary to correct it. 
That's how we've built our reputation. 


BLOW YOUR KNEE CAPS OFF 

Our attorneys advised us to settle. As one 
attorney said, "It's like a bully pulling out a gun 
and saying, ‘If you don't give те a nickel, I'll 
blow your knee caps off." They advised us 
that the government will subpoena thousands 
of documents to harass us and cause us great 
inconvenience. They warned us that even if 
we went to court and won, we would end up 
spending more in legal fees than if we settled. 

To settle would mean to negotiate a fine and 
sign a consent decree. The FTC would then 
issue a pressrelease publicizing their victory. 

At first we tried to settle. We met with two 
young FTC attorneys and agreed in principle 
to pay consumers for any damages caused 
them. But there were practically no damages, 
just a temporary computer problem, some late 
shipments, and some bad weather. The FTC 
then issued a massive subpoena requesting 
documents that will take us months to gather 
and which we feel was designed to harass or 
force us to accept their original $100,000 
settlement request. 

Remember, the ЕТС  publicizes their 
actions. And the higher the fine, the more the 


publicity and the more stature these two 
attorneys will have at the FTC. 

If this all sounds like blackmail- that's just 
what it appeared to be to us. 

We did ship our products late - something 
we've admitted to them and which we publicly 
admit here, but we refuse to be blackmailed 
into paying a huge fine at the expense of our 
company's  reputation- something we've 
worked hard eight years to build. 

We're not a big company and we realize it 
would be easier to settle now at any cost. But 
we re not. If this advertisement can attract the 
attention of Congressmen and Senators who 
have the power to stop the harassment of 
Americans by the FTC, then our efforts will be 
well spent. 


ALL AMERICANS AFFECTED 


Federal regulation and the whims of a few 
career-building bureaucrats is costing tax- 
payers millions, destroying our free enterprise 
system, affecting our productivity as a nation 
and as a result is lowering everybody's stan- 
dard of living. 

| urge Congressmen, Senators, business- 
men and above all, the consumer to support 
legislation to take the powers of the FTC from 
the hands of afew unelected officials and bring 
them back to Congress and the people. 

| will be running this advertisement in hun- 
dreds of magazines and newspapers during 
the coming months. l'm not asking for contri- 
butions to support my effort as this is my battle, 
but | do urge you to send this advertisement to 
your Congressmen and Senators. That's how 
you can help. 

America was built on the free enterprise 

system. Today, the FTC is undermining this 
system. Freedom is not something that can be 
taken for granted and you often must fight for 
what you believe. l'm prepared to lead that 
fight. Please help me. 
Note: To find out the complete story and for a 
guide on what action you can take, write me 
personally for my free booklet, "Blow your 
knee caps off." 
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€ А THINK 


One JS&A Plaza, Northbrook, Ill. 60062 
(©) JS&A Group, Inc.,1979 


Source comparative ‘tar and nicotine figures: FIC Report May 1978. Of All 
Brands Sold: Lowest tar: 0.5 mg. Таг, 0.05 mg. nicotine av. per cigarette. 
Golden Lights: 8 mg.'tar, 0.7 mg. nicotine av. per cigarette by FTC Method. 
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Golden Lights ` 
taste astonishes 
first-time users. 


Unbelievable taste from a low tar surprises smokers. 
Many switch to Golden Lights after trying just one pack. 
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EE -. | The taste high tar smokers 
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In view of an item in "New Ideas from the 
Inventors" in your July 1979 edition, ! 
thought you might like to see this similar 
vehicle from the May 13, 1899, edition of 
Scientific American. 

Judy C. Knupke, Columbus, Ohio 


Eighteenth-century solar bath 


Because of the current kickup of interest in 
solar energy, perhaps you will be interest- 
ed in this quote from The Book of Sur- 
prises, by Rudolf Flesch (1965). In talking 
of some of Great Britain's better-known 
eccentrics, he says: "The only peer, per- 


haps the only gentleman, of Great Britain 
who wore a beard with his wig was Lord 
Rokeby (1713-1800). He lived chiefly on 
beef-tea, and was an enthusiastic water- 
drinker. He abhorred fires and had a bath 
constructed as to be warmed only by the 
rays of the sun and passed most of his 
time in it.” 

This was at the time when most water 
was regarded as dangerous to drink, and 
as for bathing, most people had only two 
baths in their lives—at birth and after 
death. 

Joe A. Cross, Greenwich, Conn. 


Insulating a whole-house fan 


With further reference to your June ‘79 
article “Installing a Whole House Fan,” a 
number of years ago | constructed a 
heavily insulated frame around my fan. | 
made the cover out of two-inch-thick Sty- 
rofoam insulation placed within a light 
frame, and attached it to the insulating 
frame with a pair of strap hinges. | then 
extended a counterbalancing arm on this 
hinged cover so that when the fan is off 
the cover is closed. When the fan turns on, 
the force of the air is sufficient to raise the 
lid and permit full volume. As the fan 
shuts off, the lid automatically closes. 
This does away with all need for ropes, 
pulleys, or entering the attic to place the 
cover on the frame. 

E. C. Bauer, Mattoon, Ill. 


| agree a whole-house fan is an excellent 
way to cool a home. However, in the 
winter in our area, strong winds can over- 
come the shutter seals and send cold air 
into the house. | solved this problem by 
fitting a piece of quarter-inch plywood to 
the shutter grille with small sheet-metal 
screws. Painted to match the ceiling, it 
hardly shows when in place, and is easy to 
install and remove. 

The effectiveness of such a fan could be 
improved even more if a thermal switch 
were installed in the attic to start the fan 
automatically, similar to the way power 
roof ventilators work. However, search as 
| may, these devices just don't seem to 


[Continued on page 164] 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


Now: quartz timing 


Lately l've been checking the timing of 
some functions on a new camera, the 
Contax 139 Quartz, although, truthfully, 
with little hope of catching it in error. As 
the name suggests, there's a quartz-crys- 
tal oscillator in the camera's electronic 
brain. It regulates not only the shutter 
speed (1/1000 to 11 seconds) but every 
one of the camera's timing functions: the 
shutter-speed LED readout in the view- 
finder (a 10-second blink), the self-timer 
(10 seconds), the flash system, and other 
odds and ends that Yashica designers 
think need the benefit of ultraprecise tim- 
Ing. 

The Contax system, you'll recall, is the 
result of mating Oriental and European 
technologies: body by Yashica, lenses by 
Zeiss, design by the Porsche Design 
Group. Now the first fruit of that arrange- 
ment, the Contax RTS, has been joined by 
the Contax 139 Quartz. Like its older 
brother, it's an elegant instrument, part 
of a complete and well-thought-out sys- 
tem. 

The photograph above shows the cam- 
era with a new remote-control unit, the 
Contax Infrared Controller Set S. The set 
consists of a receiver, which goes in the 
camera's flash shoe, and a transmitter, 
which operates the shutter from up to 20 
meters (66 feet) away. You just press the 
transmitter button as you point it toward 
the receiver. 

The camera has two separate metering 
systems. Both use silicon photodiode 
(SPD) cells (drawing, top right). One, in 
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the pentaprism, 
measures the light 
coming through 
the lens for normal 
exposures. The 
second, under the 
mirror, measures 
light reflected from 
the film surface. 
The separate 
SPD's make possi- 
ble different me- 
ter-weighting pat- 
terns. The pattern 
at left is for auto- 
manual exposure; 
the one at right is for flash photography 
with the Contax TLA-20 electronic flash. 
Both patterns are heavily center-weighted 
to avoid excessive influence by sky light 
or peripheral lighting. The lines delineate 
areas of weighting: greatest in the center, 
diminishing toward the edges. The flash 
pattern is still more biased toward the 
center, favoring the focused beam of the 
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flash; the weighting of the normal-expo- 
sure pattern is more evenly distributed. 
Price of the Contax 139 Quartz: $620. The 
price of the flash is not yet available. 


Snapshots 


€ Whatever happened to Polavision— 
the miracle instant-movie system? It's still 
here, although it has not succeeded in the 
marketplace. But Polaroid Corp. has not 
abandoned the system. Instead, the com- 
pany appears to have decided to turn Po- 
lavision into a special-purpose system, for 
industrial or sports uses. Polaroid has 
now brought out a new slow-motion play- 
er with a stop-action capability and a 
wide-angle viewing screen—just the thing 
to study your golf swing. 

© |f you're a darkroom addict, the Ko- 
dak "Dataguides" are among the handiest 
tools you can own. Kodak's newest 34- 
page black-and-white "Dataguide" con- 
tains 19 tables and two calculator guides. 
It's $9.95. | 


The disappearing dial 

Is the shutter-speed dial obsolete, even 
with manual control? It seems to be un- 
necessary in the new Pentax ME Super, a 
first cousin of the Pentax ME, but with a 
manual override for the aperture-pre- 
ferred automatic exposure system. In 
manual mode, two buttons at the right on 
the camera's top deck control shutter 
speed. Pushing one causes LED's in the 
viewfinder to light sequentially, going up 
(faster speeds). The other button sends 
the LED sequence down (slower speeds). 


You take your finger off when you reach 
the speed you want. 

In the viewfinder display (below at 
right), the LED's at the top signal when the 
exposure-compensation dial is “on” (EF 
for exposure factor) or when you're in 
manual mode (M). Red LED's signal over- 
or under-exposure. Green says okay; yel- 
low says to 
get a tripod 
or flash. The 
ME Super 
goes on sale 
this spring. 


Your re standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
stereo music in front of a powerful home stereo 
system. 

But there's no radio in sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first hear it. 


AROUND YOU 

And nobody will know you're listening to a 
stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM/FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 

INNER EAR BONES 

The sound will also resonate through your 
bones—all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
a powerful stereo system or sitting in the first 
row listening to a symphony orchestra- it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere—not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do headstands-the Bone Fone 
stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 


SKI INVENTION 

The Bone Fone was invented by an 
engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music. 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 


and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 


AWARDED PATENT 

The inventor took his invention to a friend 
who also tried it on. His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AM/FM multiplex radio called the 
Bone Fone. 

The entire battery-powered system is self- 
contained and uses four integrated circuits 
and two ceramic filters for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
so when worn over your shoulders, the weight 
is not even a factor. 


BUILT TO TAKE IT 

The Bone Fone was built to take abuse. The 
large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 
sleeve made of Lycra Spandex-the same 
material used to make expensive swim suits, 
so it's easily washable. You simply remove the 
sleeve, dip it in soapy water, rinse and let the 
sleeve dry. Its just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. ; 

The sleeve comes in brilliant Bone Fone 
blue—a color designed especially for the 
system. Ап optional set of four sleeves in 
orange, red, green and black is also available 
for $10. You can design your own sleeve using 
the pattern supplied free with the optional kit. 


YOUR OWN SPACE 
Several people could be in a car, each tuned 
to his own program or bring the Bone Fone to a 
ball game for the play by play. Cyclists, 


] Bone 
 Fone 


A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 


STEREO BREAKTHROUGH 


The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 


joggers, roller skaters, sports fans, golfers, 
housewives, executives—everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 
outdoors, while you drive, at ball games or 
while you golf, jog or walk the dog. But most 
important—compare the Bone Fone with your 
expensive home stereo system. Only then will 
you fully appreciate the major breakthrough 
this product represents. 


GET ONE SOON 

To order your Bone Fone, simply send your 
check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below. Add $10 if you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions, and 90-day limited warranty including 
our prompt service-by-mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
your car. Take walks with it, ride your bicycle or 
roller skate with it. Let your friends try it out. If 
after our two-week free trial, you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space-age audio product of the year. 

Discover the freedom, enjoyment, and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation, today. ‘Pending FCC approval. 
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Roll-out tape 
radiates an 


ultrasonic 
fence 


By SANDI DOUGHTON 


An aircraft touches down on a jungle 
airstrip in South America. The cargo: 
life-saving medical supplies. À crew 
member steps out and begins circling 
the plane, unrolling a long plastic 
tape behind him. He attaches a bat- 
tery and electronic alarm to the plas- 
tic loop, confident that now no intrud- 
er can cross an invisible barrier 
around his aircraft undetected. 

That barrier is an ultrasonic beam 
radiating from the tape, ingeniously 
designed to work like both a high-fre- 
quency loudspeaker and a highly sen- 
sitive microphone. Such ultrasonic 
tape promises to be the first low-cost, 
quickly deployable perimeter-protec- 
tion system. 

"It's totally different," says develop- 
er G. Kirby Miller of GTE Sylvania's 
Electronic Systems Group, Mountain 
View, Calif. "Existing intrusion-de- 
tection systems are relatively perma- 


How multi-layered tape 
sends and receives signals 


INNER CONDUCTOR 


Aircraft protection, achieved by encir- 
cling the plane with ultrasonic tape, is just 
one expected use for this detection sys- 
tem now under development. À cross sec- 
tion above shows the layers of one of two 
transducer strips used to transmit and re- 
ceive sound. Heart of the transducer is an 
eiectret—a Teflon plastic strip with a per- 
manent positive charge on one side and a 
negative charge on the other. The electret 
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nent and require extensive installa- 
tion time," says Miller. "This portable 
system, by contrast, can be unrolled 
around a perimeter or vehicle that 
needs temporary protection." 

The tape developed by Miller and 
his colleagues is basically two trans- 
ducer strips laid side by side. "One ra- 
diates sound upward into the air 
above the tape," he says. "The other 
transducer receives signals reflected 
back onto the tape by something mov- 
ing across it." That movement causes 
a Doppler shift—a frequency change 
from the transmitted sound—that can 
be detected to sound an alarm. 

The tape must be developed further 
before practical applications are pos- 
sible. Miller has made short strips in 
the lab, encountering uniformity 


problems with hand assembly that 
machines should solve. He's scouting 
for a manufacturer to produce test 
samples (100—300 feet). 

One experiment will determine the 


is bonded to the inner aluminum conduc- 
tor. An air gap separates the electret from 
the outer conductor. А protective plastic 
jacket covers the strips. When an AC sig- 
nal (20—50 kHz) is fed through the conduc- 
tors, the outer conductor is alternately at- 
tracted to and repelled by the electret. The 
transmitter strip, therefore, radiates ultra- 
sonic sound at this frequency. Ап intruder 
passing through this cone of sound re- 


relation between tape length and pow- 
er needed to drive it. "The more me- 
ters you have," Miller says, "the more 
watts are required. If you'd like to put 
the tape down and run it off a battery, 
excessive length could be a draw- 
back." 

He estimates that a 300-foot tape 
may be a maximum size, both for pow- 
er requirements (about 80 watts) and 
practicality. "А person needs to know 
where the intrusion is within 100 me- 
ters to respond properly," he says. 

Sensitivity, too, is still an unknown. 
"We've done very simple tests in the 
labs and shown that you can't cross 
the tape without creating a huge 
Doppler shift," Miller says. How the 
tape will react to things it shouldn't 
react to—rain, grass, bugs—remains 
to be seen. 

Research so far has been geared to 
military applications. The USAF's 
Rome Air Development Center is 
funding part of the project. In addition 
to its portability and fast, noncritical 
installation, the tape should have oth- 
er military benefits: Since it puts out a 
nonelectromagnetic signal, missiles 
can't home in on it, and it won't inter- 
fere with other electronic gear. 

Someday, commercial, adhesive- 
backed tape may also be marketed for 
easy installation inside the door and 
window frames of your home. You 
could string ultrasonic tape around 
your campsite or summer home to de- 
tect intruders, as well. 

"Current perimeter systems are 
very expensive—about $15 a foot. We 
feel we can certainly do better than 
that," Miller says. Àn experimental 
model of the system is scheduled for 
tests in March. "В 


flects some of it back to a receiver strip. 
This reflected sound moves the outer con- 
ductor in the air gap, generating a signal 
thats shifted slightly in frequency 
(40-100 Hz) from the original. An elec- 
tronic receiver compares these two fre- 
quencies, detects the Doppler shift, and 
triggers an alarm. A single strip can be 
used both as a transmitter and receiver, 
but tests show two strips work better. 


It's your choice. Think about the kind 
of music you like. You don't want to 
think about cassettes jamming, loss of 
high frequency response or tape hiss. 

DAK manufactures a cassette that you 
can really forget about. Great sound, 
and no problems. And, for only $5 we 
hope you will think a lot about your 
new unique LCD credit card calculator. 

YOUR TIME IS PRECIOUS 

Imagine yourself just finishing record- 
ing the second side of a 90 minute cas- 
sette and horrors, the cassette jams. 
Tape is wound around the capstan, your 
recorder may be damaged and you've 
just wasted 90 minutes of your time and 
perhaps lost a great recording off FM. 

Enter DAK. We manufacture over one 
million units of cassette tape per month 
in our factory in N. Hollywood. Our 
tapes are used for high speed duplica- 
tion where they are recorded at speeds 
up to 8 times normal. This is the ulti- 


mate stress for cassettes and causes - 


more failures than any other use. 
MOLYSULFIDE 

We developed polyester slip sheets 
with raised spring loaded ridges to guide 
each layer of tape as it winds. We coat 
them with a unique formulation of gra- 
phite and a new chemical, molysulfide. 

Molysulfide reduces friction several 
times better than graphite and allows 
the tape to move more freely within the 
cassette. The molysulfide is tougher and 
makes the liner more resistant to wear. 
Evidently 3M and TDK were hot on our 
heels, because they have now also come 
out with new liners. 

Hi frequency protection! Tape is basi- 
cally plastic, and as it moves within the 
cassette friction causes the build up of 
static electricity, much as scuffing your 
shoes on a carpet in dry weather. 

Static electricity within the cassette is 
reduced by the low friction of the moly- 
sulfide so that its tendency to erase very 
high frequencies is drastically reduced. 
Very important for often played tapes. 

MAXELL IS BETTER 

Yes, honestly, if you own a $1000 cas- 
sette deck like a Nakamichi, the frequ- 
ency responses of Maxell UDXL or TDK 
SA are superior and you just might be 
able to hear the difference. 

DAK ML has a frequency response 
that is flat from 40hz to 14,500hz *3db 

Virtually all cassette decks priced 
under $600 are flat *3db from 40hz to 
about 12,500hz, so we have over 
2000hz to spare, and you'll probably 


never hear the difference. 

No apology. We feel that we have 
equaled or exceeded the mechanical 
reliability of virtually all cassettes and 
offer one of the best frequency respon- 
ses in the industry. Maxell UDXL is 
truly the Rolls Royce of the industry, 
and DAK is comparable to the 100% US 
made Cadillac or Corvette! 

Price. DAK manufactures the tape we 
sell. You avoid paying the wholesaler 
and retailer profits. While Maxell UDXL 
90s may sell for $3.50 to $4.50 each at 
retail, DAK ML90s sell factory direct to 
you for only $2.19 each complete with 
deluxe boxes.and index insert cards. 


All SHUT-OFT 


FLAC TRON, CALCULATOR 


A $5 CREDIT CARD CALCULATOR? 

Of course not! This is an incredible 
offer. Countless stores throughout the 
country sell LCD credit card calculators 
with fewer features for up to $59. 

This beautifully styled gold and silver- 
tone calculator (only 3/16" thick) 
comes in a leatherette cardcase. An 
extra large LCD display makes it easy to 
use, and it’s loaded with features. 

The calculator performs all normal 
functions plus has complete memory 
and percentage built in. Eight of the 
most needed conversions are printed on 
the case, such as: in. to cm and oz. to 
cc. It will even shut itself off after 9 
minutes if not used, giving you up to 
EUM. hours ¢ of battery life. 


2841559. 


тел memory.. The Calculator 
above shows DAK's phone number. If 
you ever need to remember any number 
whether it's an amount, or a phone 
number, just enter it in the calculator's 
memory. Even when you turn it off the 
number will be retained. You may even 
use the calculator normally and the 
number will still be retained in memory 
until you need it or change it. 


INCREDIBLE CASSETTE OFFER! 
| |. 

credit 

@ card 


calculator? 


Try 10 DAK high energy 90 minute 
cassettes risk free for only $2.19 each 
and get a remarkable $59 value LCD 
Credit Card Calculator for only $5. 


It's Guaranteed...This rugged calcula- 
tor is extremely well built. To withstand 
rugged use, 9 separate screws secure and 
protect the printed circuit board brain. 
Each button has protected triple sized 
contacts for long life. The calculator is 
covered by the manufacturer's limited 
warranty for one full year. 


E aur wm 


DAK TAKES A RISK 

Obviously giving away quality credit 
card calculators is not going to make 
DAK rich. We are betting that you will 
buy our cassettes again, and we are put- 
ting our money where our mouth is! 

Customers like you are very valuable 
in the form of future business. We 
anticipate receiving over 6000 orders 
and 4500 repeat customers from this ad 
to add to our list of over 62,000 actives. 

TRY DAK ML90 CASSETTES FREE 

Try these high energy cassettes on 
your own recorder without obligation 
for 30 days. If you aren't 100% satisfied 
for any reason, simply return the tapes 
and calculator to DAK for a full refund. 

To order your 10 DAK ML 90 minute 
high energy cassettes at $2.19 each and 
the $59 value calculator with your 
credit card, simply call the toll free 
number below, or send your check for 
$21.90 plus $5 for the calculator and $3 
for postage and handling for each group 
of 10 cassettes and calculator to DAK. 
(Calif. residents add 6% sales tax). 

DAK unconditionally guarantees all 
DAK cassettes for one year against any 
defects in material or workmanship. 

Why not order an extra group of 10 
DAK ML90 cassettes for yourself or a 
friend? We will add one free ML90O cas- 
sette to each extra 10 you buy and of 
course you can buy one $59 value cal- 
culator for $5 with each group you buy. 


-— DA © DAK Industries, Inc., 
| : | 1979 
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Call TOLL-FREE ..............(800) 423-2636 
In California Call ............. (213) 984-1559 
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Computer 
system 
speaks plain English 


Computers may be storehouses of in- 
formation, but to release it they must 
be addressed in a special language. 
Now Philips in Holland has devised a 
system that understands questions in 
English, so more people have access to 
the data bank. This gives an organiza- 
tion's computer far wider use, and 
points to exciting future develop- 
ments for home units. 

Queries can be phrased with any 
choice of words or sentence structure, 
and the computer understands them 
through a three-step electronic pro- 
cess. First, the grammatical structure 


Hand-held 
Microwriter 


If you can't type, yet want to write 
perfect letters or memos without the 
help of a secretary, Microwriter could 
be the answer. It resembles a large 
pocket calculator, but has only five 
main keys, which fit the relaxed fin- 
ger positions of your right hand. Indi- 
vidual alphabet letters are formed by 
an easily learned finger code, in which 
one or more keys are pressed for each 
character. 

Your words come up on an LED dis- 
play panel showing 12 characters at a 
time, and scrolling to the left as more 
are added. The full text is stored in a 
RAM (random-access memory) that 
holds the equivalent of eight normal 
pages of typescript. You later plug the 


Energy monitor 
predicts next month's 
electric bill 


Want to keep tabs on how much all the 
electrical energy being consumed in 
your home costs? The Energy Monitor 
meters energy consumption and 
multiplies it by your present kilowatt- 
hour charge, then displays the result 
in money. The digital readout silently 
ticks away the dollars with every 
light, radio, or TV you've got running. 
The idea? If you see the amount of 
energy being consumed (especially in 
dollars), you have a natural tendency 
to cut down. 

Other buttons on the monitor give 
even more help. For example, based on 
present consumption, the box can pre- 
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of the sentence and the logical rela- 
tionships between its parts are estab- 
lished. For this, the primary memory 
stores an English grammar. In the 
second step, nouns and verbs are iden- 
tified by reference to a data bank with 
a selected vocabulary related to the 
particular topic. Finally, the question 
is translated into "data-base lan- 
guage." Search instructions reach the 
main data bank in this form, and the 
answer comes up on the visual display 
unit. If the reply is ambiguous, the 
computer will search for another in- 
terpretation, and the whole process is 
repeated. 

The system, called PHILQA (Phil- 
ips Question Answering), is still at the 
early development stage. For the first 
experimental tests, the data base has 
fictitious information about comput- 
ers in use in Europe. So far, the an- 
swers are very brief, and limited to 
"yes" or "no," a number, or a list of 
device into an electric typewriter that 
taps it all out at over 500 words per 
minute. 

This battery-powered word proces- 
sor is the invention of Cy Endfield, an 
American author and film director 
living in London. He says the simple 
chord keyboarding can be learned in 
half an hour, and that in a few days a 
novice will be "writing" faster than 
longhand. Аз memory aids, finger 
combinations are logically chosen to 
resemble alphanumeric shapes. 

A sixth, thumb-operated control 
key pressed in combination with oth- 
ers is used for numbers, capital let- 
ters, punctuation marks, and other 
keyboard symbols. It also handles 16 
editing functions, including back- 
space, insert, and delete. You can 
make changes and corrections as you 
go along, and end up with perfect fin- 
ished copy. 


dict how much this month's bill will 
be—warning you ahead of time if 
you're going to exceed your budget. It 
also remembers your old bill, so that 
you can compare it with this month's 


Display cycles to show time and present 
energy cost. Buttons permit data entry. 


ARE THERE COMPANIES WITH 
PHILIPS COMPUTERS WHICH HAVE 


TERMINALS NOT NADE BY РИП 


i, 


YES 


names and addresses. The system can 
also show favor for one of several pos- 
sible answers, or indicate that no an- 
swer is available. It can't refer back to 
a previous answer.—David Scott 


Microwriter is "an electronic substi- 
tute for the fountain pen," says End- 
field. He thinks engineers, office 
workers, and journalists will find it 
practical. In a large office, up to 15 
units could be served by one automat- 
ic printer. Easy typing for the blind is 
another possibility. 

At present, the system is distributed 
by rental solely in Britain.—D.S. 


—to play "beat-the-bill" as a family. 

Price of the basic model is $295. It's 
made by Dupont Energy Management 
Corp., 10730 Composite Dr., Dallas, 
Tex. 75220.—W. J. Hawkins 
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Monitor measures energy through two 
current probes around main house lines. 


iracie Fuzz 


NEW INVENTION 


A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 


The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 


You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively- 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively- 
charged electron to each oxygen molecule in a 
process called ionization. 


SCIENTISTS DISCOVER 

Scientists discovered that air quality can 
actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively-charged air made 
people feel good. We have all experienced air 
that is positively charged in air-conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator—a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space-age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average-sized room in one minute. 

CIGARETTE SMOKE TEST 

To show the dramatic effect of ionized 
oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke- 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 


WALL TEST 
Take our unit and place it next to a wall. Also 


put a large piece of paper on the wall. Within a 
few days notice how black the paper gets. That 
black film is finite carbon particulate matter — 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and stale, 
musty, or smoky air. 

lonized oxygen should not be confused with 
ozone. Ozone has a molecular formula of Оз, 
whereas the molecular formula for ionized 
oxygen is Oo with а negatively-charged ion. 

DON'T BE CONFUSED 

After we announced the Energaire last year, 
many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 


Name *lons Price 
Energaire 438,000 $79.95 
Omega 700 63,000 245.00 
AirCare 72,000 149.95 
Modulion 75,000 79.95 
EnvironAire -0- 119.50 


The one unit mentioned above that pro- 
duced no ions actually produced ozone- 15 
times the maximum ozone concentration 
allowed by federal government standards. 
*Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10%. 


USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 


We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor- 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 


SLEEP FASTER 

At home, use the Energaire by your bed and 
see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day—especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the lon 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is, 
there's a prompt service-by-mail center as 
close as your mailbox. JS&A is America's 
largest single source of space-age products — 
further assurance that your modest invest- 
ment is well protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll-free number 
below. We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a five-year 
warranty on the fuzz, and complete in- 
structions. 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 
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It came from outer space 


"Pieces of comets are probably raining 
down on our heads all the time," says Dr. 
Bevan M. French of NASA's Planetary 
Materials Program, "but we've never 
been able to analyze them before." Now, 
however, a team of scientists, supported 
by NASA, is doing just that. And the result 
may be new information on the origins of 
. the solar system. 

The scanning-electron-microscope 
photo above shows one of the fragments 
gathered for analysis. It is a tiny mote, 
weighing only a billionth of a gram (about 
one 30-billionth of an ounce), a particle of 
comet dust believed to have been shed by 
one of the periodic visitors as it veered 
past Earth. 

“There's a tremendous amount of this 
extraterrestrial dust around," says Dr. 
French. “About half a ton of it falls to Earth 
every day, and much of it may have come 
out of comets. We could get an enormous 
amount of new information out of this 
dust—but until now, we've never been 
able to collect these tiny particles free of 
contamination, or to analyze them one at 
a time." 

The trick: Collect the particles with a 
NASA-operated U-2 aircraft at 20 kilome- 
ters (66,000 feet) altitude, far above the 
layer of terrestrial pollution from erupting 
volcanoes and man's works. The dust was 
trapped on sticky plates aboard the U-2, 
then returned to special laboratories at 
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the University of Washington and Caltech, 
and gingerly submitted to sophisticated 
equipment, originally designed to analyze 
moon rocks and meteorites, that could 
manipulate, dissolve, and then analyze 
the particles without loss or contamina- 
tion. Carried out by a team consisting of 
Dr. T. M. Esat, Dr. D. A. Papanastassiou, 
and Prof. G. J. Wasserburg, all of Caltech, 
and Prof. Donald E. Brownlee of the Uni- 
versity of Washington, the analysis 
showed the particles were definitely of 
otherworldly origin. The chemical compo- 
sition of some of the particles resembled 
that of chondrites, one variety of Earth- 
visiting meteorite; but their physical char- 
acteristics were incompatible with a 
dense meteorite. 

The investigators were most excited by 
finding possible anomalies in the magne- 
sium and calcium content of a few of the 
cosmic motes. In most of the particles, 
this chemical distribution was much like 
that found in Earth rocks and most mete- 
orites. But in four, the magnesium content 
was abnormal, similar to the composition 
of the Allende meteorite that fell in Mexi- 
co in 1969. 

Planetologists think such anomalies are 
caused by unique nuclear reactions that 
occurred during the birth of the solar sys- 
tem or even earlier—perhaps in a giant su- 
pernova explosion that could have 
sparked the formation of the sun and 
planets some 4.5 billion years ago. And 
that is consistent with the nature of com- 


ets, which must spend the major part of 
their long lives in the deep freeze of inter- 
stellar space, so that their makeup would 
remain essentially unchanged for eons. 

"With luck," says Dr. French, "we could 
find out a little about what a comet is 
made of before we ever see one close up." 
NASA is now planning to launch an un- 
manned spacecraft to rendezvous with 
Halley's comet in 1985. 


Robot transmission shifter 


The strange gear in the car below is a ro- 
bot that literally shifts for itself, operating 
clutch, accelerator, and stick shift during 
50,000-mile durability tests on test-cell dy- 
namometers at Chrysler's Chelsea, Mich., 
proving grounds. Chrysler engineers who 
invented it think it is the first successful 
robot shifter for manual transmissions; 
such testing has been done previously, 
but only on automatic-transmission cars. 
Before the test, an operator (below) turns 
on a microcomputer that is both a pro- 
grammer and controller, instructing the 
robot as it monitors and controls the 
throttle, clutch, and shift lever. 
Continued 
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OUTBOARDS 


NEW FREE BOOK 
DISCUSSES 


HOW T0 


INVENTION > 


Do you have an invention you intend 

offering to manufacturers on a sale or 

royalty arrangement? If so, by all means 

write for our free booklet as a guide, 

whether you do it yourself, or employ 

us to help you. 
It's free for the asking and here are 

just some of the subjects it covers. 

• How to Describe Your Invention so 
Manufacturers will take Notice 

• The Next Step to Take if a Manufac- 
turer Shows Interest 

* Approximate Royalty Rates Manufac- 
turers are Currently Paying 

* If Your Invention is Sold Outright 
for Cash 

* Or, Part Cash, Part Royalty 

• Submitting Your Invention Before 
Patenting 

Our reason for giving away information 

we've gathered over our 26 years in this 

business is simply that we hope you 

read it and employ us at our reasonable 

fee rather than do it yourself. But that 

will be for you to decide. 


But understand, we are not promoters, | 


developers, brokers. Ours is a technical 
service of writing descriptive materials 
for yourinvention and selecting the right 
manufacturers who potentially should 
be interested in it. The materials we 
prepare are your property. | 


We are not patent attorneys. For 


questions relating to proprietary rights, 


searches, patentability, you should con- | 


sult a Registered Patent Attorney. 

But back to thebooklet.We want you as 
a client but only if, after reading it, you 
think you need us. Otherwise the book- 
let will show you how to do it yourself. 

So use the coupon below or call us 
Toll Free. We'll rush the booklet to you. 
No obligation whatever. But please do 
not send models. 

REFERENCES: Your own bank, 
attorney, or Chamber of Commerce. 


Mail this coupon or CALL TOLL. 


FREE 800/537-1133, Ext. 72. In Ohio 
CALL 419/332-6496, Ext. 72. Mail the 
coupon or call today. 


r MAIL THIS COUPON 1 


Į Mr. К. О. Kessler, President 
y Kessler Sales Corporation, 
Dept. D-72, Fremont Ohio 43420 
Please mail mea copy of your FREE Book- 
Į let explaining how to go about selling my 
invention. It 18 understood that this does 
i not obligate me in any way to use 
§ your service. 


cv ————————— 


{ Street Address 


Ehe 5 5 5 Р Zip 
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[Continued] 


Unique pH tester 


One of the technical problems hindering 
the development of geothermal energy is 
that hot brines—an abundant resource— 
are often too corrosive to be handled by 
conventional "plumbing." Now, at Gener- 
al Electric's Research and Development 
Center, physical chemist Dr. Leonard W. 
Niedrach has invented what is believed to 
be the world's first practical sensor for 
measuring the acidity or alkalinity of 
water at extremely high temperatures and 
pressures such as those that might be en- 
countered in hot-brine deposits. The sen- 
sor can operate in water as hot as 285 de- 
grees C (545 F) under pressures as high as 
1200 psi. It could be used not only to test 
the quality of brines, but also to measure 
the pH (a measure of acidity or alkalinity) 
in steam-based power plants to help re- 
tard corrosion; to detect potentially de- 
structive changes in the lubricating 
"mud" for oil-well drilling rigs; and to 
monitor high-temperature, high-pressure 
processes in chemical and petrochemical 
plants. 

The sensor is shown in the photo 
above, operating in an autoclave. Its in- 
ventor, Dr. Niedrach, holds the ceramic 
membrane that is the key to its success. 
This sealed outer tube is made of stabi- 
lized zirconia ceramic, the same material 
that is used in high-temperature fuel 
celis. 


Electrochromic displays 


Researchers at Bell Labs have invented a 
new kind of display that could have a rev- 
olutionary impact on the world of watch- 
es, calculators, and anything else with 
flashing lights. Its advantages are such 
that it could eventually displace both the 
light-emitting-diode (LED) and the liquid- 
crystal-display (LCD) systems in common 
use today. 

The scientists, G. Beni, S. Gottesfeld, 
J. D. E. Mcintyre, and J. L. Shay, used a 
material with the ability to change color 
when electrically stimulated—a property 
called electrochromism. They found that a 
clear film made from an iridium com- 


pound quickly changed to blue-black, ren- 
dering it opaque, when they stimulated it 
with a short electrical pulse. Five hours 
after the color change, the film is still 90 
percent opaque. And the color is not de- 
graded even after the iridium film has 
been switched on and off a million 
times. 

Advantages: The iridium film needs 
less power than LED's. And LCD’s must be 
continuously restimulated electrically; 
otherwise their image fades rapidly. 
Moreover, the display should be cheap to 
make. An electrochromic effect has previ- 
ously been studied in other chemicals, 
such as tungsten trioxide, but they suffer 
from a variety of handicaps. For example, 
the tungsten compound can only be 
switched slowly. Color-switching speed in 
the iridium film is twenty times faster—a 
fiftieth of a second—about the same as in 
liquid-crystal displays. 


Infrared data transmission 


One place LED's won't disappear from, if 
IBM is on the right beam, is the field of 
data transmission. IBM Research Division 


experimenters have shown an intriguing 
and ingenious way of sending computer 
data without wires in an enclosed space 


by broadcasting on infrared wave- 
lengths—using LED's as transmitters and 
photodiodes as receivers. The IBM sys- 
tem operates on the same principle as the 
Sennheiser wireless headphones we have 
covered [PS, Mar. '76]. It could be useful in 
large offices, factories, or warehouses 
where computer systems use small, local 
terminals to regulate check sorting, inven- 
tory, robots, and the like. 

In the photo above, taken in infrared 
light, you can see modules of the sort that 
might be used, with clusters of LED's 
transmitting in infrared. (These devices 
can be persuaded, with the use of appro- 
priate filters, to emit most of their light in 
the near-infrared spectrum.) А central in- 
frared station, installed, say, in the ceiling 
of a room, would be the main control 
point for all the terminals, querying each 
in turn for new data. The IBM experi- 
ments, conducted at the company's Zu- 
rich laboratory, used a 64,000-bit-per-sec- 
ond infrared transmitter and receiver, 
using carrier modulation (as in radio 
broadcasting). The experiments were suc- 
cessful even when carried out under a va- 
riety of simulated interference conditions, 
such as, for example, in the midst of arc 
welding, which is a powerful generator 
of electrical interference and excessive 
heat. 


Consumer Reports thinks you should know: 


There are many things 


„Dut 


we will. 


steer you straight! 

We report on new car models 
almost every month—complete 
with test facts and figures so 
that you can compare the good 
with the bad. Our April Auto 
Issue brings readers the full 
story оп the new-and used-car E 
marketplace, including | 
frequency-of-repair records. 
Whether you're looking for an 
imported or domestic car, a 
family-sized or subcompact— 
we'll help you with everything 
from dealing with an auto dealer, 
shopping for a car loan, and 
comparing tires to deciding which 
car suits you best for the amount you 
have to spend. 


...with good bets 

The used-car market is a jungle 
of models, years, price claims, 
and conditions. While our 
recommendations can’t guarantee 
the performance of an individual car, 
we can help you narrow the field. 
Three good bets we told readers 
about: the 1975 Olds Cutlass, the 
1975 Honda Civic CVCC, and the 
1976 Datsun B210. 


„апа used cars to avoid 
А high frequency-of-repair rate is a 
pa indication that a car does not 

ave good long-term durability. Our 
charts are based on extensive reader 
surveys that uncover problems 
readers have had with their cars. 
Based on these charts, we warned 
readers against 76 makes and model 
numbers from 1972 to 1977 that 
looked like problems. (Among them, 
the AMC Gremlin 6, 1972-77, and 
the Plymouth Fury 6, 1977.) 


„мі recommended 
new Is 
Our auto engineers test 35 or more 


new car models each year. Each car is 


“broken in” for at least 2,000 miles 
before formal testing even begins. 
Then every car is evaluated in 

15 areas, covering more than 80 
characteristics such as safety, 
comfort, gas mileage, and more. 
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your car dealer wont tell you... 


Cars are only part 
of the Consumer 
Reports story. 
Our testing standards for 
food and household products 
are just as rigorous as those 
we use for automobiles 
and expensive appliances. 
We also research and 
investigate services such as 
banking, insurance, telephone 
service, and more. 


Issue 
New subscribers will 
receive a free copy of our 


Gas, tires, leasing options 


There's more to owning a car than an 


annual tune-up. So we investigate 1980 Buying Guide Issue, 
and report on a number of auto- 432 pages covering more 
related topics that car owners find than 2900 makes and 


useful (and money-saving). 

Readers learn which options are 
most advantageous (and how much 
they cost), how to deal with a dealer, 
read a price sticker, and compare 
tires (no, kicking them isn't enough). 
We also tell why leasing is more 
expensive than owning a car, how 
repair costs are estimated (and what 
you can do about them), some facts 


models of products. You 
will also get, free, a copy 
of our newly revised book 
about health products 
and services, The 
Medicine Show. And 
that's not all—see details 
of money-saving offer. 
Then complete and mail 
the coupon, or use the 


about gasohol, and more. attached postpaid card. 
| weg Eo oo ففق ف ا‎ TU UC CUN 7 
= + | 

| Неге how you save $13.75 on this | 
Ф | . 

| introductory offer to new subscribers. | 

| You get 11 regula: Consumers Union | 

| сау пона x енерд о of Consumer Reports | 

| (newsstand price, rangeburg, New York 10962 18-56 | 

| $125 Sach total $13.75 Please send free copies of the 1980 Consumer Re- | 

| newsstand price...... ede, ports Buying Guide Issue and the 383-page book, | 
You get the 1980 he Medicine Show. Enter my subscription to 

| Buying Guide Issue, Consumer Reports for a year at $12.00, including | 

| ood m $ 3.50 the 1981 Buying Guide Issue when published. | 

EB — Lous Г] Payment enclosed. [ Please bill me. | 

| when published...... $ 3.50 
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| Total Price....... $25.75 Save more. Check if you prefer: | 

| O 2 years—$22.00 (save $21.00) | 
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MOIORCYCLING 


By RAY HILL 


Face protection 


No, this couple didn't just rob a bank. 
They're modeling the Air-Cone face mask. 
Constructed of nylon foam for insulation 
and with a windproof vinyl exterior, it has 
a cone-shape breathing channel that de- 
flects breath away from glasses or gog- 
gles to prevent fogging. That's what the 
maker claims. | haven't used it. But if you 
do any cold-weather riding in an open- 
face helmet (unfortunate you), you might 
want to try one. 

It comes in black or white, and costs 
$6.55 ppd. From DDI, Box 1226, Minneap- 
olis, Minn. 55440. 


His honor, the motorcyclist 


Associate District Judge Paul Simmons of 
Wagoner County, Okla., has found a prac- 
tical way to cut down on the rising cost of 
gas. Every day, the 64-year-old judge 
rides his 1977 GS 400 Suzuki to the Wag- 
oner County courthouse—a 50-mile round 
trip. "With the price of gas approaching a 
dollar a gallon or more, | estimate it only 
costs about a dollar a day to run my Suzu- 
ki," he says. Judge Simmons first learned 
to ride when he was 61. "I felt it was time 
to start using a more practical and enjoy- 
able means of transportation," he ex- 
plains. 


Road racing expands 


At press time, some interesting events 
were coming up for road racing in the U.S. 
for 1980. 

Pro-am racing, a new concept that 
started successfully last year with races at 
Road Atlanta and Daytona, has an eight- 
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race schedule planned for this year. In this 
series, professionals and amateurs race 
together for money. 

The AMA is planning the largest road- 
racing program the Grand National Series 
has seen in the past few years—eight na- 
tionals and one non-national. 

Grass-roots club racing (sportsman rac- 
ing, where most of the big names of to- 
morrow learn how to go fast) is getting 
healthier. This year four large organiza- 
tions—WERA, AFM, AAMRR, and CRRC— 
have joined forces for a 15-race national 
series called the RAM (Roadracing Amer- 
ican Motorcyclists) PRO series. The four 
groups have over 5000 active racers. 

Dates for the races can be found in en- 
thusiast publications such as Cycle 
News. 


Unique wheel aligner 


The most common way of aligning motor- 
cycle wheels is to use the marks stamped 
on the rear of the swing arm when posi- 
tioning the rear wheel. But this is only ac- 
curate if the marks stamped into the 
mass-produced swing arm are spot-on. 


And if the frame or forks are tweaked, 
aligning the adjusters with the marks on 
the swing arm doesn't get the job done 
right. 

A new wheel-alignment device not only 
lets you align the wheels precisely, it also 
indicates a bent frame or tweaked forks. 
It'sthe Henter Wheel Aligner. It costs $125 
and is available from Henter Enterprises, 
4651 62nd Ave. N., Pinellas Park, Fla. 
33565; its designer, Ted Henter, is an en- 
gineer and former world-class road racer. 
Aligning narrow front tires and wide rears 
is no problem with this device. Ingenious- 
ly clever and easy to use, it's a must for 
every shop. 


For vintage-motorcycle lovers 


If buying, selling, or restoring classic mo- 
torcycles excites you, here's a place worth 
knowing about: Walneck's Vintage Mo- 
torcycle Sales, Inc., 7923 Janes Ave., 
Woodbridge, Ill. 60515. Walneck's, buys, 
sells, and restores old bikes. In addition, 


the company publishes a monthly classi- 
fied booklet for those wanting to buy or 
sell antique, classic, or current motorcy- 
cles or parts. 

Want to keep abreast of the motorcy- 
cling scene in England? Walneck's offers 
four English magazines: Classic Bike (an 
excellent bimonthly publication with in- 
depth stories about motorcycles made 
during the years 1930—1970, sometimes 
written by persons intimately involved in 
designing, developing, or racing a partic- 
ular machine); Bike (a British contempo- 
rary magazine with road tests, previews 
of new bikes); Motorcycle Mechanics 
(tech articles, tire tests, road tests); Mo- 
torcycle Racing (devoted entirely to road 
racing, really enjoyable reading for enthu- 
siasts interested in following the Europe- 
an pavement-scratching circus). 

For more information, write Walneck's, 
or call (312) 985-2715. 


Yamaha wins after 30 hours 


The rain was falling heavily as the starter 
dropped the green flag. | sprinted across 
the race track and, along with 31 other rid- 
ers, began a race that, for 23 of the 32 
starting teams, would end 30 hours later. 
We were competing in the longest endur- 
ance race ever held—the recent WERA 
(Western-Eastern Roadracing Assn.) 30- 
hour at the North Carolina Motor Speed- 
way. 

Our motorcycle was a stock 1979 Dayto- 
na Special. The little RD 400 performed 
flawlessly, and 30 hours later, when the 
checkered flag fell, we were running sixth 
overall, and first in our class (500-cc pro- 
duction). | 


When we began the race, our bike had 
1000 street miles on it, and a fresh set of 
Michelin PZ2 tires. We changed the rear 
tire about halfway through the race. The 
front tire went the entire 30 hours (about 
1900 miles), and could have gone longer. 
Engine and gearing were stock. At the end 
of the race, the engine was still running 
just as strongly as it was at the begin- 
ning of it. 

Preparation for the grueling event was 
minimal. We installed a new set of rings 
prior to the race, swapped the stock 
shocks for a pair of S&W's, bolted on a set 
of smaller handlebars, safety-wired vital - 
fasteners, and added number plates. Turn 
signals, center stand, and side stand were 
removed for safety reasons. A pair of 
quartz driving lights was added for better 
visibility in the turns at night. 


Give any Manhattan 
the crowning touch. 
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Seagrams / Dry Manhattan. / 
To 1 part dry vermouth add 3 parts 
Seagrams 7. Grace with 
a twist of lemon. 

Brilliant. 


і 
Seagrams 7 Classic Manhattan. 
To 1 part sweet vermouth add | 
З parts Seagram's 7 and a dash of. ^ рор idea 
bitters. Top off with a cherry. Tops! ш 


" XS Start out with the great taste of Sez rams / 
| | you'll always end ир with a great Manhatta 
Any way you like them, enjoy our quality in mode 
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Seagram's 7 Crown —— 


Where quality drinks begin. | SEAGRAM DISTILLERS CO.. N. 
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Floating oil terminal rotates for snag-free loading 


Wedge-shaped storage compartments in 
this offshore oil terminal would rotate 
freely within their anchored, circular col- 
lar. Adjusting automatically to winds, 
tides, and currents, they'd prevent fouling 
of mooring lines or hoses. The floating 
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Trunk hopper spreads sand 

Set into the trunk of a car, this sand box 
would rest on raised chutes lined up with 
floorboard openings just forward of the 
driving wheels. An extension cable would 
let you open chute gates if you got stuck 
on snow or ice, and feed sand where it 
would do the most good. The weight of 
the sand might also improve driving and 
braking traction in bad weather. 


The followin g 
minal—No. 4, 


7,080 to Leroy M. Sylverst, New York, N.Y.; Sand 


terminals could receive oil from super- 
tankers outside shallow-water ports, or 
from a nearby drilling rig. Oil would be 
pumped into smaller barges or an on- 
shore pipeline. The terminal could be 
floated from place to place as needed. 


Wedge locks cover to base 


Tapered, saw-toothed edges on this hook- 
topped fastener would lock a surface 
sheet—such as a flashing—to a drilled 
base or underlayment. You'd hammer it 
into place. The serrations on the two- 
piece, break-apart fastener would grip 
each other and the sides of the drilled 
opening into which they were driven, 
holding the top cap snug. 


Aur 72 
Fishing stool stores tackle 


Sliding back the curved door of this pad- 
ded-top fishing stool would expose a set 
of pivoted, pull-out, compartmentalized 
round trays in which you would store 
lures, tackle, and other gear so you could 
quickly locate and pick any item you 
might want. The seat pad —and a flotation 
panel on the bottom—would normally 
float the chest if it should fall overboard. 
You'd carry it by a strap handle. 


Insulating window hooks on 
Hooked-fiber fastenings around the edges 
of these window-sized plastic sheets —and 
matching press-fasteners on the inside 
window frames—would let you quickly 
position the heat-retaining shields to re- 
duce fuel consumption in severe weather. 
You'd just lift them off for flat, compact 
storage during open-window seasons. 
They'd be weatherstripped for a tight fit. 


tents have been issued on these inventions: POM UN ing window —No. 4,068,428 to O. James Peterson Ill, Midlothian, Va. 
ор- opies of patents may be ordered, by number, from the Commissioner 


per—No. 4,036,516 to Frank Oldham, Hempstead, N.Y.; Saw-toothed 
wedge—No. 4,069,731 to Michael О. Stang, Oakland, Calif.; Fishing- 
tackle stool —No. 4,067,607 to Lee J. Battles, Moore, Okla.; Insulat- 


22 | POPULAR SCIENCE 


of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. To 
write to an inventor, if the address above is insufficient, address him by 
name and patent number in care of the Commissioner. 


kitchen ice box. 


The kindest thing you can say about ice 
boxes is they're better than nothing. 

They fall down on the job in hot weather. 
They look more like swimming pools than 
refrigerators when the ice melts. And, 
every other day, you have to dig into your 
pocket to buy more ice. (If you can find it). 

Koolatron's 12 volt portable refrigerators 
work on thermoelectrics, not ice. And 
maintain normal refrigeration tempera- 
tures. 

So taking the Koolatron on your trip is 
like taking a small version of your home 
refrigerator. Everything — and everybody 
— stays cool. 

USES AEROSPACE REFRIGERATION 
MODULES 

The Koolatron portable cools your food 
electronically with solid state thermoelec- 
tric refrigeration modules. These same 
powerful modules are used by military and 
aerospace scientists to cool critical com- 
ponents in rockets and satellites. They 
use thermoelectric cooling because of its 
absolute reliability, insensitivity to motion 
or level, small size & weight and minimal 
battery drain. 

WHY IS THE KOOLATRON PORTABLE SO 
MUCH BETTER THAN AN ICE CHEST? 

An ice chest maintains an air tempera- 
ture of 50-60 deg. F. Meat and milk spoil 
rapidly at temperatures above 50 deg. F. 
which is why the top of your meat will go 
bad even when it is sitting on ice. Koola- 
tron portables maintain normal home 
refrigeration temperatures of 40-45 deg. F. 
even in 95 deg. F. weather. 
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gemens 


Two of these. “miniaturized thermoelectric 
modules replace all the bulky complex piping 
coils, compressors and motors in conventional 
portable refrigerators. The modules pump heat 
from your food into efficient heat sinks where it is 
dissipated by a quiet fan. They operate on a prin- 
cipal called the "Peltier Effect" — passing elec- 
tricity through the junction of dissimilar metals 
causes heat to flow away from the junction. 


BOATING, FISHING, CAMPING, HUNTING 

Fits into virtually any boat, van or 
camper. Carry it on the back seat during 
car trips. Ideal for fishing and hunting — 
bring your catch back home fresh (a few 


loads of fish fillets could pay for your port-| 


able). Use it for grocery shopping, medi- 
cines, carrying film, salesmen's samples. 
Take it to the drive-in movies, auto race 
and other sporting events. With an inex- 
pensive battery charger you can use your 


Portable br rebar 
price breakthrough J 


Last chance: $134" . 


Solid State Refrigeration makes portable 
coolers as obsolete as grandma's 


Koolatron as a bar fridge all winter | 
and a patio fridge in the summer. 
Run it in your motel room at night 
and enjoy a midnight snack when- 
ever you feel like it. We have 
customers using our portables on 
construction sites, in workboats, 
laboratories and even in locker rooms for a 
"cold one" after the game. 


THE ULTIMATE PORTABLE 
REFRIGERATOR 

И weighs less than most coolers with a 
block of ice but holds over 40 Ibs. of food 
or 48 pop cans in its large 36 qt. capacity. 
Plug it in a lighter socket in your car, boat 
or van or operate it from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will stay cold overnight with unit off. 
Draws a maximum of 4 amps., averages 
about 2 amps. at 70 deg. Р. with the ther- 
mostat on. Keeps your food cold and dry. 
Exterior dimensions are 21"L x 16"W x 
16"H. Interior dimensions are 16"L x 
11-31/2"W x 12" H. i 


BUILT-IN QUALITY AND DURABILITY 
The rugged “ABS” case is filled with the 
best insulation available — rigid urethane 
foam. It has a "150 Ib. test" handle and non- 
rusting polypropylene hinge and latches, 
with stainless steel fasteners. Your portable 
comes with a 9 ft. detachable cord which 
plugs into your cigarette lighter. It also 
has terminals for attaching wires directly 
from a battery or fuse panel. The same ter- 
minals are used for your battery charger 
clips when operating from a charger. A 
reverse polarity warning light & buzzer are 
included. Because of Koolatron's solid 
state construction your unit should never 
require any servicing unless physically 
damaged. If service is ever required, it is 


available through our service depots in ! 


Batavia, NY, or Barrie, Ont., Canada. 


GUARANTEE, 21-DAY MONEY-BACK 
TRIAL PERIOD 

Your Koolatron comes with a written 
1 year guarantee plus 
complete instruc- 

tions and helpful in- 
@ formation about bat- 
teries and chargers. 
If for any reason you 
are not totally satis- 
fied, return it for a 
prompt refund in full. 


PAYS FOR ITSELF 


If you are regularly 
using ice, your Kool- 
atron portable will 
pay for itself with 
the money you save 
on ice, spoiled food, 


*$25 off- 
season 
saving ends 
with this ad. 


The Koolatron 
portable keeps 
over 40 Ibs. of 

E. food at household 
s refrigeration temp- 
erature but weighs 
only 15 Ibs. Only 21" x 
16" x 16" ext. Model FIA 
3 shown. 
restaurant bills and the gasoline used 


looking for ice. 


SPECIAL OFF-SEASON DISCOUNT! 

The Koolatron F1 has regularly been sell- 
ing at $159. ($179 in Canada.) By ordering 
off-season you can save a full $25 off 
these prices. You save! We keep our plant 
at an efficient operating level off-season! 
But you must order now. 


ADJUSTABLE THERMOSTAT OPTION 

For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard fixed 
temperature thermostat — order Model 
F1A. 


OPTIONAL 110 VOLT ADAPTOR 

This custom-made adaptor allows you to 
operate anywhere on 110 voit power... 
home, cottage, hotel, patio, pool, ... $29.95 
($34.95 in Canada) plus $3 shipping. Special 
price if orderd with main unit only $25.00 
($30.00 in Canada). No shipping charges - 
save $7.95. 

Koolatron Industries Limited, 

56 Harvester Ave., Batavia, New York 14020 


Phone your order in collect to 


705-737-0842 


Or use this handy order coupon. 


ee er a ee 


| Koolatron INDUSTRIES LIMITED 1 


56 Harvester Ave., Batavia, New York 14020 
Canada: 230 Bayview Drive, Barrie, 
Ontario LAN 478 i 
Send me . Koolatron F1 @ $134.00 
і ($154.00 in Canada) + $7.00 each for handi- | 
| ing and delivery in USA or Canada (N.Y., Ont. 1 
and Que. residents add sales tax.) 
— lwant model F1A and have added $10.00. | 
— . | also want the power adaptor and have added | 
$25.00 ($30.00 in Canada) shipping included. if I I 
order separately it will be $29.95 ($34.95 in 
i Canada) plus $3 for shipping. | 
| | understand that | may return either item un- і 
damaged within 21 days and get а full refund if | 
i am not satisfied. | enclose my С cheque Ї 
{ Г] money order for $__ or, please charge my | 
O Visa [| : Mastercharge ( ^ American Express. 
Acct. No. L ae con nc quM ма اک‎ 


| Expiry Date 
Signature 


Dept. 1049 


1 Send brochure only 


(necessary to ship merchandise) j 
Name 
| Address . 
i City 
State Zip 
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now to get rich 
START YOUR OWN BUSINESS RIGHT NOW FROM YOUR 
HOME—AND MAKE A FORTUNE IN MAIL ORDER! 


the country . . . MORE MONEY in 60 days 
than you could earn in a lifetime! 

Like the Vermont dealer who ran one ad in 
Sports Afield magazine. His ad pulled 22,000 
orders —over A HALF MILLION DOLLARS 
IN CASH! 


profitable business in America! And now with 
the population explosion . . . the huge teenage 
market . . . and more people moving to the 


BOOM in Mail Order history! 


Free 


If you are sincerely interested in starting a lu- 
crative business of your own ACT NOW! We 
can help you get rich in Mail Order just as 
we've helped others. Mail the coupon or send 


Mail Order ndm 
Get Cash by Mail! 


Have you ever thought of operating a little 
mail order business of your own? Something 
you could start on a shoestring right from home 
in your spare time. It's a fabulous business! 
Bob Carter of Newark, N.J. ran his first small 
mail order ad in House Beautiful magazine — 
offering an auto clothes rack. Business Week re- 


ads and complete facts about our offer. No sales- 
man will call. No obligation. You don't need 
previous experience but you must be over 21. 
Write to: 

Mail Order Associates, Inc., Dept. 212 
Montvale, New Jersey 07645 


ported that his ad brought in $5,000 in orders. == == == == = = س‎ == „= == ee шиши шини ee m ey 
pas a of ме coher in Mail Order, he | Mail Order Associates, Inc., Dept. 212 q 
ad grossed over 

Another beginner—a lawyer from the mid- І Montvale, New Jersey 07645 | 
west, sold a mail order item to fishermen. Spe- | Please rush full details immediately. | 
cialty Salesman magazine reveals, "he made | _ | 
$70,000 the first three months!” i Мате 

There is no other business where you can i 
make a fortune so fast. Come up with a ‘hot’ i Address j 
new item ... апа WHAM! l Cit 

It strikes like a bolt of lightning! t | 

Millions of people read your ad and suddenly, [ Stat EE j 


you are swamped with cash orders from all over 


BUTTON- UP OUT FUEL COSTS ' SAVE ENERGY | 


|  INSULATE . WENTHERSTRIP.. TILE A CEILING 


а ааа ас e ج‎ M ES 
?N | 
Y» 


| i IM STI ا‎ = ee 

you can do it faster, 
cheaper, better... witha 

one hand operated 


аа | 


STAPLE GUN 


You'll save up to 30% on fuel bills when you insulate 

and weatherstrip your house with an Arrow T-50 

Staple Gun. You save your own energy, too — as 

well as labor costs! It's a breeze — one hand does it 
.. one SQUEEZE and you've nailed it! 


Just position gun, squeeze handle and presto . . . staple 
is driven into exact spot desired in 1/10th the time it 
takes to hammer a nail! Your other hand is always free 
to hold material in place for a neat, professional job! 


Arrow Staple Guns come in a variety of models. 


At all leading Hardware, Home Center & Discount Department Stores Everywhere. 
ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, М. J. 07662 
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Yes, Mail Order is the fastest-growing, most | 


suburbs—we are on the verge of the BIGGEST | 


a postcard. We'll send you a free book, catalog, | 


Economy air pistol 
for target shooting 


Until now, a pellet handgun suitable 
for serious target shooting would cost 
you upward of $300. The new Daisy 
Model 717, a match-quality air pistol 
that can hold its own in any competi- 
tion, sells for less than $40. When 
benchrest-tested, the Model 717 
stayed well inside the official 10- 
meter target's "/e-in. 10 ring for con- 
sistent, perfect scores. 

А 177-caliber single shot, the new 
Daisy pneumatic pistol is pumped up 
with one easy stroke of the side lever 
to deliver a muzzle velocity of 360 feet 
per second. It's 13% in. overall and 
weighs about 45 oz. The sights are laid 
out with a radius of 12% in. and are 
target types: The rear sight is a 
square notch with micrometer adjust- 
ments; the front is a blade on a 
ramp. 

The hand-filling grips of wood- 
grained plastic have a comfortable 
thumbrest, and are nicely checkered. 
(There’s also a left-hand version for 
southpaws.) All the metal parts are 
die-cast and finished in a handsome 
satin black. 

Several expert handgunners to 
whom I showed the Daisy Model 717 
guessed its price at well over $100. All 
were impressed by the performance of 
this inexpensive air pistol, whose low 
price is made possible by particularly 
efficient manufacturing techniques. 
It’s a product of Daisy Mfg. Co., Rog- 
ers, Ark. 72756.—Paul Wahl 


Single stroke of side lever is all that's 
needed to pump up new Daisy target pis- 
tol, which weighs about 45 oz. 


T z DEPRECIATION" because of 
oxidation and fading due to unnecessary exposure to rain, 


ce, snow, sun or salt. 
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'rotect your car at home and work, rain or shine; 
| but beware, all car covers 


аге not the same... 


from Mother Nature's ruinous ways with custom-fitted, 
WeatherGuard' "Auto Shelters! 


Complete exterior and interior protection 

— in less than 1 minute! WeatherGuard's* 
improved and superior new fabric totally 
shields your vehicle from nature's single most 
damaging element...the SUN. Direct expo- 
sure will oxidize your paint, bake dirt and 
grime into the finish and fade the color. 
Plus, ultraviolet rays magnified by the wind- 
shield glass will cause your car's dashboard 
and other interior upholstery to crack, split, 
and fade as well. А WeatherGuard* Shelter 
will prevent all of these value-robbing losses 
from occurring. If used regularly, your 
WeatherGuard* Shelter will keep your car 
looking new, inside and out, for years to 
come. 


WeatherGuard*...a revolutionary break- 
through in protective car cover fabrics. It 
is a remarkably improved blend of space- 
age textiles and natural fibers custom de- 
signed and manufactured to fit and thorough- 
ly shield every automobile, truck, van or 
cycle — foreign or domestic. Each cover is 
individually tailored to fit your make of car 
as opposed to lesser quality, bulky "universal" 
type cover-alls. WeatherGuard's* tight fit 


insures complete protection against high 
winds, and snow or rain will not get trapped 
underneath. 


Double-stitched to provide strength and 
durability. WeatherGuard* Shelters are soft 
and lightweight to handle, yet are fully 
guaranteed to withstand any punishment 
nature can supply. 


Water-resistant — not waterproof. Here's 
why: A "waterproof" cover traps moisture 
under the cover. This vaporized water can 
cause clouding of paint when the tempera- 
ture is raised (from hot sunlight) and air 
circulation is eliminated by the cover. À 
beautiful finish can be ruined in a matter of 
hours. Taking this important factor into 
account, WeatherGuard* Auto Shelters are 
purposely made to be effectively water and 
mildew resistant — a smart balance between 
potentially damaging "waterproof" covers 
and flimsy 100% cotton covers that quickly 
absorb most liquids, offering minimal protec- 
tion, WeatherGuard* Shelters are also fully 
washable and wrinkle resistant. 


In addition to eliminating unattractive oxida- 
tion and fading, your Auto-Shelter will 


Only $49.95 for these cars: 


Alfa Spyder Fiat 850, 124 MG. Midget. MGA 


Austin Healey spyder, 500, MGB-GT MGS- 
Sprite 1100, 1200, 1500 MGC Convertible 

Datsun 1600-2000 Convertible Morgan 2 Seat 
Convertible Honda 600 Coupe Triumph Spitfire 


Lotus Elan Elite 
to 1971 


Only $59.95 for these cars: 


TR2, TRS. ТАЗА 


Alfa-Romeo Сре Datsun 1200 Mustang li 
Arrow Daisun B210 Omni 
Astre Datsun F 10 Opel 
Аий! DEW Pacer 
Austin English Ford Pinta 
Austin-Healey Fairmont Porsche 
Beetle Falcon Rabbit 
BMW Fiat excl 850, 124 Renault 
Bobcat Spyder. 500, Saab 
Capri 1100. 1200, 1500 Scirocco 
Celica Convertible Simca 
Chevette Fiesta Skyhawk 
Cobra Fox Starfire 
Colt Gremlin Subaru 
Corolla Hillman- Minx Sunbeam 
Corona Harizon Sunbird 
Cortina Isetta Tiger 
Corvair Jensen Truimph exc 
Crickel Karmann Ghia бриге. TR2 
Crosley Lotus exc. ТИЗ. ТЕЗА 
Diamler Elan Elite to 1971 — Vauxhall 
Datsun 2402. 2602 Mazda Vega 
Datsun 2807, 2B0ZX Morris-Minor Volkswagen 
Mustang Zephyr 


* Trademark 


Only $69.95 for these cars: 


Accord Datsun 810 Mercedes-Benz 
Alfa-Romeo Sdn Datsun 2005X Mercury 
American Motors DeSoto Model A 
Apollo Dodge Model T 
Aspen Dusenberg Monarch 
Aston Martin E! Camino Monte Carla 
Auburn Essex Nash 
Avanti Excalibur Oldsmobile 
Bentley Fairlane Omega 
Bricklin Ferran Packard 
Buick Firebird Pantera 
Cadillac Ford Peugect 
Camara Frazier Pierce -Arroaw 
Checker Granada Plymouth 
Chevelle Henry J Pontiac 
Chevrolet Hudson Rambler 
Chrysler Hupmobile Ranchero 
Citroen Jaguar Rolls Royce 
Civic Jenseninterceptor Rover 
Cord Jeep" Seville 
Cordoba Kaiser Skylark 
Corvette Lamborghini Studebaker 
Cougar Lancia Thing 
Crown Landcruiser Thunderbird 
Cutlass La Salle Tonno 
Dasher Le Baron Toronado 
Datsun Lincoln Versailles 
all2 + 2 Mangusta Volare 
£-Cars Maserati Volvo 
Maverick 


$69.95 for any other American or imported car. 


$79.95 for any pickup or van (1 ton or less). 
$49.95 for any size motorcycle. 


(specify if windshield) © Starshine Inc., 1979 


protect your vehicle from the harmful effects 
of smog, industrial pollutants, sea and road 
salt, dust, sand, rain, snow, ice, sleet, tree 
sap, bird droppings, tar, etc. With the higher 
cost of new autos today it makes sense to 
protect your investment from these harmful 
elements. 


Ш No snow or ice-scraping this winter Bl Clean 
windows stay that way E Reduced chances 
of engine freeze-ups and dead batteries 
Ш Reduced maintenance, washing, painting, 
etc. Bl Minimized threat of vandalism and theft 
ll Protection for your exterior shine, your 
interior upholstery, and your financialinvest- 
ment. lll Free storage bag included Bl Specie! 

2 Year Limited Warranty against tearing, 
fraying or losing its shape or water repellency! 


Try a WeatherGuard* Shelter on your 
vehicle — at no obligation... Return it for a 
full refund within two weeks if not satisfied! 


To Order Call Toll Free for Instant Pro- 
cessing: 1-800-235-6945, orif busy 1-800- 
235-6951. Calif Res. please call: 805-966- 
7187. Or send coupon: 

иш шш иш шш иш шш шш иш шш шш шш шш 


Please send the following WeatherGuard* Auto Shelters 
as priced below: (Please include $3.95 shipping and 
handling per cover). If 2 or more are ordered, please 
take our special 5% quantity discount. 


If not 100% satished I can return the WeatherGuard* 
(undamaged) within 2 weeks for a quick refund of purchase 
price (less shipping cost). 


Year | 


Quantity | Make Model | Body Style | Price 


O Check if your vehicle has an external antenna. 
O Check or Money Order enclosed (CA res. add 6% 
sales tax). 
[] Charge my credit card number below. 
O BankAmericard/ Visa O Master Charge 
(Interbank No. | 
O American Express O Diners Club O Carte Blanche 


Credit Card No. 
Mame 

Address 
City/State/Zip 


ST.ARSHINEGROUP 


PRODUCTS THAT MAKE THINGS LAST LONGER? 
924 Anacapa St, Dept. А5236, Santa Barbara, СА 93101 


Exp. Date 


For tomomow's 
Cars: 
lighter, simpler 


conical 
brakes 


By RAY HILL 


Now was as good a time as any, I fig- 
ured. The road was deserted, and the 
speedometer indicated 55 mph. I 
stomped on the brake pedal as hard as 
I could. It felt spongy as the little VW 
Rabbit came to a stop. Several more 
tries from various speeds produced the 
same result—a soft pedal that brought 
the car to a stop in a longer distance 
than I would have liked. I could not 
lock up the wheels. 

No, this was not a new antilock 
braking system. And the brake fluid 
didn't have air in it. I was testing an 
experimental conical-brake system 
developed by U.S. Steel. 

А stamped-steel cone (see illustra- 
tions) replaces the center of each con- 
ventional wheel, and also serves as a 
brake "drum." When the brakes are 
applied, friction pads press against 
the cone's inner surfaces, creating a 
wedging action that results in brak- 

Continued 


On test car, steel brake cone replaces the 
center of a conventional auto wheel. 
Brake shoes are behind the cone. 


Conventional front disc brake requires Conical front brake has far fewer parts. 
the parts shown to do its job. Cone is lighter than cast-iron disc. 
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at its finest. 


We've seen them all. Every telephone 
answering unit has its advantages and dis- 
advantages. 

So when JS&A selected our first telephone 
answering unit three years ago and called it 
the best remote system available, it soon 
became one of the most popular units on the 
market. Since 1976, JS&A has sold thousands 
of them. 


SERIOUS COMPETITION 

But that was three years ago. It finally took 
an enterprising company called Olympia to 
develop and introduce what we would call the 
first serious competition to our first telephone 
answerer. 

So JS&A had a dilemma. Here we were, with 
an excellent relationship with a major supplier, 
and yet our reputation demands that we offer 
our customers only the most advanced prod- 
ucts. Do we continue to carry both units, or do 
we break off relations completely and intro- 
duce a competitive model? To make the deci- 
sion more difficult, you first have to understand 
the new technology in the Olympia unit. 


A FAIR COMPARISON 

The Olympia Master Telephone Recorder is 
a microprocessor-based system with a few 
features that make it a more advanced unit 
than the industry leader. 

But to provide a fair comparison, there are a 
few disadvantages with the Olympia. The 
Olympia does not have a call counter that tells 
you at a glance how many calls you've re- 
ceived. And its outgoing announcement is not 
recorded as fast as with our first unit. But there 
are so many other features and advanced 
technology that the Olympia deserves your 
consideration. 


ERASE OR SAVE 

Most remote units and the Olympia have 
remote pagers. When you want to retrieve 
your messages, simply hold the pager up to 
the telephone, press a button, and the tele- 
phone answering unit rewinds to the start of 
your first message and plays them back. 

That's great. But there was a disadvantage 
to the others. After you listened to your 
messages, you could not rewind. If you 
wanted to rewind to the beginning of the tape, 
you had to call your unit a second time. That's 
only a slight problem if you're calling locally 
from a phone booth, but very costly when 
you're calling long distance. And if you don't 
call back right away and rewind, you have 
another problem. Later, you'll have to listen to 
all those messages you previously heard 
because the unit doesn't know where the old 
messages stop and the new ones start. 

The new Olympia Master Recorder has 
solved that problem. You have a choice. You 
can either hang up after you've heard your 


omparison, 


Can JS&A offer a better telephone answering 
unit than the first one we introduced? 
Here's the story of American competition 


messages or you can rewind them to the 
beginning while you re on the phone. 


NO MESSAGE/LAST MESSAGE 

Lets say you call in and there are no 
messages for you. The Olympia has a special 
beep tone that tells you the moment you call in 
that there is no message. Or let's say there are 
three messages waiting for you. After the three 
messages are played back, another beep tone 
signals you that you've finished your last 
message. There is no provision like this on any 
of the popularly priced units. 


YOUR OWN TAPE 

The Olympia uses one commercially avail- 
able cassette tape that will last a few years 
with normal use. Today's most popular unit 
uses a built-in tape that will last five years, and 
costs $17 to replace. With the Olympia unit, 
you remove the old cassette and pop in the 
new one which shouldn't cost more than $2. 

TAPE SPEED 

It costs time and money to listen to your old 
messages and to rewind. So the Olympia not 
only improved the concept by giving you a 
choice, they also improved the tape rewind 
speed. Now, when you retrieve your calls, your 
rewind time is faster than many other systems 
and as fast as the system we formerly sold. 

Not only is the Olympia faster, but it 
measures only 2'4"x 6"x 10" and weighs only 
36 ounces. You can place your phone on top of 
the unit or next to it without cluttering your 
desk. 

We could probably present reasons why the 
Olympia Master Recorder will pay for itself 
with just the time you save retrieving mes- 
sages —but there's more. 

SINGLE SYSTEM 

You record your outgoing announcement on 
one track of the cassette tape and you receive 
your incoming messages on the other side. 
This single cassette approach reduced the 
costs of the Olympia below those of the con- 
ventional recorders that required two separate 
record and playback systems. And like other 
units, when you play back your tape, you hear 
only your incoming messages – never the out- 
going announcement. 

To record an outgoing announcement, you 
simply press the record button and talk into a 
microphone supplied with the unit. The unit will 
record a 17 second outgoing announcement 
and a 30 second incoming message. Our pre- 
vious unit records a 20 second outgoing an- 
nouncement and a 30 second incoming 
message. 

AND THEN THERE'S VALUE 

Our previous unit sold for $269.95. The 
Olympia sells for only $169.95—a $100 sav- 
ings before you even start to use the system. 


But don't take our word for it. Order an 
Olympia from us on our 30-day telephone 
answering test. Personally see how quickly 
you can retrieve or rewind your messages 
without having to call in twice. See how this 
compact unit fits on your desk. And above all, 
note the quality and workmanship of this fine 
piece of equipment. 

Then after 30 days of messages, decide if 
you want to keep your unit. If not, no problem. 
Just return your unit for a prompt and courte- 
ous refund including your $3.50 postage and 
handling. 

If you decide to keep it, great. You'll own the 
most advanced unit of its kind. The Olympia 
Master Recorder is sold exclusivly by JS&A. 
We're America's largest single source of 
space-age products, and we have sold more 
telephone answering units than many of our 
competitors combined. We know the market. 


MULTI-NATIONAL CORPORATION 

Olympia is a multi-national corporation with 
eight national factory service and service-by- 
mail facilities—further assurance that your 
modest investment is well protected. 

To order your Olympia, send a check for 
$169.95 plus $3.50 postage and handling 
made payable to JS&A Group, Inc. (Illinois 
residents add 596 sales tax.) Credit card 
buyers may call our toll-free number below. 
We'll send your unit complete with recording 
microphone, one cassette tape, remote pager, 
AC adapter, instructions, and a 90-day limited 
warranty everything you'll need for your 30- 
day test. 

When we realized that the Olympia was the 
unit we should market, we called our previous 
supplier and told them of our decision. 

In today's changing times, technology does 
not stand still. Despite our excellent relation- 
ship with our previous supplier, we felt it our 
obligation to introduce today's most advanced 
products — even at the risk of losing a valuable 
supplier. 

If you're considering a new telephone 
answering unit, we can't recommend a better 
system than the Olympia Master Recorder. 
Why not order one at no obligation today? 


PRODUCTS 
THAT 
THINK 


Dept.PE One JS&A Plaza 


Northbrook, Ill. 60062 (312) 564-7000 
Call TOLL-FREE ........ 800 323-6400 
In Illinois Call ..........(312) 564-7000 


(O JS&A Group, Inc.,1979 


ing. Fifty pounds lighter than conven- 
tional brakes—an enormous weight- 
saving in a small car—the conical 
brakes have fewer parts, promise to be 
easier to make and maintain, and may 
be cheaper to produce that conven- 
tional brakes. But before they reach 
the production line—if they ever do— 
some problems must be solved. 

I asked Don Horan, my passenger, 
about the soft pedal. Horan is a met- 
allurgical engineer with U.S. Steel, 
and project manager for the experi- 
mental system. 

"The reason for the spongy feel," he 
said, "is that the side thrust from the 
brake shoes is causing the cone to de- 
flect outward. It's making the steering 
knuckle flex a little, too. Strengthen- 
ing ribs on the cone's outer hub and 
beefing up the steering knuckle would 
solve it." 

Horan has no intention of doing ei- 
ther, though. "We're always looking 
for new ways to use steel," he says. 
“The conical-brake concept is one of 
them. We are not brake people. We've 
developed it this far and shown it to 
the industry. The ball is in their 
hands now." 

The industry is interested. But get- 
ting anybody to talk for the record is 
like asking the CIA for the names and 
addresses of its agents. Several engi- 
neers did talk to me privately, 
though. 

Some brake companies are doing 
testing; others plan to. Ап engineer 
with a large brake manufacturer in- 
volved with dynamometer testing of 
the brakes summed it up succinctly: 
"The big advantage is the 50-pound 
weight saving," he says. "But on the 
minus side, you've got the sponginess 
in the system, the side-thrust prob- 
lem, possible excessive heat buildup, 
and the need for friction material com- 
patible with steel [brake drums and 
rotors now are made of cast iron]. 
Then there's wheel flexibility. The 
cone must be rigid. But a little flexi- 
bility is built into a normal wheel. 
And what happens if the cone is 
turned down during a brake rebuild? 
Will that weaken 1t?" 

One engineer from a major car com- 


Conical- 
removed. Standard rim is behind it. 
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pany that has not tested the brakes 
expresses serious doubts about ability 
to dissipate heat fast enough. "The 
braking system is one of the few 
places where we build mass in on pur- 
pose—to act as a heat sink. When you 
come off a high-speed stop, you want 
to be able to hold that heat in without 
its getting into the bearings, lubri- 
cants, and brake fluid," he says. "We 
don't have the fluids, seals, and rub- 
ber parts that can take that kind of 
heat with a steel brake without the 
heat sink." 

Morrie Johnson, a U.S. Steel engi- 
neer who originally developed the 
conical brakes for big-truck use (that 
testing is ongoing), disagrees. "You 
don't need mass nearly as much as 
surface area to get rid of heat," he 
says. "The cone brake has more sur- 
face area than a conventional disc or 
drum, so it cools more efficiently. 

"The other problems are not insur- 
mountable, either, Johnson main- 
tains. "Redesigned wheel bearings 


FRONT CONE BRAKE 
BRAKE-PARTS WEIGHT: 14 LBS. 12 0Z. 
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REAR CONE BRAKE 
BRAKE-PARTS WEIGHT: 13 LBS. 11 OZ. 


PARKING-BRAKE PLUNGER 
BOOT-CLIP WIRE 
WHEEL-CYLINDER BOOT 


BRAKE PISTON 


BRAKE-SHOE ASSEMBLY 


WHEEL HUB 


LIN 
HUBCAP NUT & BRAKE ROTOR-HU 
OUTER WHEEL BEARING 


Front conical-brake parts for test Rabbit fit 
together as shown in the top drawing. 
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would take care of the additional side- 
thrust forces. The junction where the 
cone bolts to the rim provides suffi- 
cient flexibility. Friction material can | 
be developed that's compatible with 
steel [the prototype system on the | 
Rabbit uses conventional material]. 
And as for turning the cone down dur- 
ing a brake rebuild, the cone can be 
built thick enough to allow removal of 
the necessary metal, just as with con- 
ventional drums and rotors now." 

One brake-company engineer says 
that his company's tests so far have 
indicated higher brake drag than with 
disc brakes. But with proper design, | 
he feels conical brakes could have 
much less drag than disc brakes. 

Will all the problems be solved? Ho- 
ran and Johnson believe they will. 
They say we'll see conical brakes on a 
few cars within three years. And on 
even more cars after that. 

One thing isfor sure. That 50-pound 
weight saving 1s too much to pass up 
without a thorough investigation. 
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Rear-brake components are assembled as 
shown in the bottom drawing. 


One of the tricks to getting excellent gas 
mileage is keeping tires properly inflated. 
Experts say that mileage decreases 5 to 10% 
underinflated tires. 

And, the life of your tire is shortened 
by low air pressure. À tire that is just five 
oounds too low means a 20% loss of tread 
ife. That's about 8,000 miles of lost life, or 
32,000 miles on a set of good radials. 

50 it really pays you to keep tires in 
good shape. But almost every set of tires 
tends to leak small amounts of air at the 
alve, rim or bead. Some tire rubbers are 
lightly porous. The net result is difficulty 

in keeping pressure constant. 

Now there's a better way to take care 
of good tires. It was first invented almost 

10 years ago by a chemical engineer with 
Dunlop Rubber. His name was Mr. Sonnie 
Dalli. Today he is the founder of SDX Cor- 
poration. Апа his discovery, SDX Tireseal, 
has been refined and tested in hundreds of 
applications across the United States. Today 
it stands alone as the only thoroughly 
researched, completely safe, proven means 
o improve gas mileage and extend tire 
tread life. 

Originally SDX Tireseal was developed 
to prevent flats. It was used by companies 
with forklifts and trucks. These vehicles 
picked up 5 or more nails each day. By put- 
ting SDX Tireseal in their tires, they found 
that nails could be removed and the tire was 
unaffected. Flat tires became a thing of the 
past. This is because fibrous particles cling to 
the nails upon puncture, sealing the tire. And 


In addition to 
prevents flats like this one from ever occu 

when the nail is removed, SDX again seals 
the puncture, up to %Ю” diameter. If you use 
SDX in your tires, you will probably never 
have another flat again. 

But taking care of flats is only a small 
part of the benefit. It is the lubricating, seal- 
ing and balancing of the tire that counts. 

A cooler tire is better. 
Normally heat builds up in a moving tire 


рано: опа 4 lubricating your ire, Tireseal's patented fona 


ANEW WAY 
TOGET BETTER GAS MILEAGE AND 
EXTEND TIRE LIFE UP TO 20%. 


in the areas that touch the road. This heat is 
not dissipated into sidewalls because rubber 
is a poor heat conductor. But when SDX is 
sealing the inside of your tire, it con- 

ducts heat into the sidewalls as well. 

This results in lower temperatures, 


and a cooler tire. This cooling p 


effect is one of the two reasons 
your tires will last so much 
longer; the other is that 

the air pressure will be kept 
up to the recommended 
maximum. 

There are other benefits 
from using ЭРХ in your tires. 
Because SDX always remains 
a liquid substance, it tends to 
act gyroscopically to keep 
your wheels in balance. Most 
wheels need to be spin bal- 
anced every 5000 miles. But 


Inside of 
tire Is coated 
with a viscous 
fluid containing 
corrosion Inhibitors, 
antifreeze com- 


pounds, and a 
unique bridging 
agent for sealing 
punctures. 


if you use SDX, 
you won't need 

to balance them anymore. 
The SDX will balance 
them every day in each 
tire. You'll feel a smoother 
ride, and notice how 
vibrations in the steering 
wheel and seats disappear. 
Don't be confused. 

There are many tire 
treatments being mar- 
keted today. The trouble 
is that most of them dont 
work; a few are actually 
harmful to the tire. 

For example, some 
imitators are rubber 
based. This causes them to dry out in use, 
resulting in balance problems. Professional 
tire repair people will not even attempt to fix 
a tire that has had a rubber-base sealant in it 
for any period of time under heat conditions. 
But because SDX is a non-flammable water- 
soluble fluid, it can be hosed off the tire or 
rim at any time, even years later. Апа rather 
than harming the tire. its corrosion inhibitors 


act to /ubricate the inside of the tire, 
preventing dry rot, rust and corrosion. 
The tire stays “younger.” 
Other cheap imitators get lumpy or 
exhibit "acceleration lag." Either problem 
means an imbalanced, dangerous tire. 
SDX always stays evenly spread 
throughout, maintaining 
balance and proper sealing. 
Easy to use. 

You'll need to find an air 
hose. Then remove the valve 
stem core. The air will come out 
of the tire. Put the SDX bottle to 
the valve and pour it into the 
tire. Heplace the valve stem 
core. Re-inflate the tire. That's 
all there is to it. The tire stays on 
the rim and on the car at all 
times. You never need to worry 
about your tires again. Once 
every few months you should 
look for nails that may have 
punctured the tire. Remove 
them with pliers. The SDX 

will have sealed the puncture 
when it first occurred, and the 
fibers will immediately seal the 
hole as the nail is removed. There 
is virtually no air loss at any time. 
For new tires. And old. 

New tires last a lot longer when 

they're treated with SDX Tireseal. 

The best time to start is right now. But if 
you've got older tires, you'll appreciate the 
puncture prevention that SDX provides. 
Remember, older tires are much more likely 
to get flats. So either way, now is a good time 
to treat your tires. 

By ordering now, you will receive four 
bottles of SDX. This 64 ounces will treat one 
large car, or two small ones. As with all 
products from The Sharper Image, your sat- 
isfaction is guaranteed. If not delighted with 
SDX Tireseal, simply return the unused por- 
tion within two weeks for a courteous refund. 


ORDER NOW. TOLL-FREE. 
D АЕ E JJ P | LEE 
"i "Please order product number 944. 

— Credit card holders may call our toll-free 
$* number below, anytime. Or send check 
g for $29 plus $2. 50 delivery. Iri California, 
te: add $1. 74 sales tax. 

Ў 800 227-3436 


In California 800 622-0733 


THE SHARPER IMAGE 


260 California St., Dept. TL— 051 
San Francisco, СА 94111 
(415) 788-8880 ©1979 The Sharper Image 


ADVENTURES IN ALTERNATE ENERGY 


А bimonthly sampling of projects PS readers have 
devisedto conserve orreplace fossil fuels 


Owner-bulll 


solar system 


for northern climes 
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COLLECTOR 


2" FIBERGLASS 
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Atop ladder, author Palmer battens down 
his owner-built 528-sq.-ft. collector array. 
The 33 collectors are mounted on a 55- 
degree slope, oriented 10 degrees west of 
south. Collectors (see drawings) consist 
of 2' by 8' copper sheets from Terra-Light, 
Inc., with flat tubing soldered 4" on center, 
glazed with a single sheet of translucent 
Kalwall fiberglass. 


By PETER M. PALMER 


А major problem with nonfocusing, 
water-based, solar heat-collection sys- 
tems in northern latitudes is that 
water temperature doesn't often ex- 
ceed 120 degrees F on sunny, but cold, 
winter days. I chose to build a water- 
based supplemental solar heating sys- 
tem with a large heat-release surface 
area because it could use water at 
temperatures of 120 degrees F or low- 
er. 

My house consists of a 30' by 40' 
basement (with heat storage), a full 
first story, and a second story on the 
north half of the house. The basement 
wall is 11' high to allow for the 3000- 
cu.-ft. under-floor heat storage, and 
an 8' floor-to-ceiling height. 

The cellar walls are insulated on 
the exterior to 4' below grade with 1" 
Styrofoam sheeting. Styrofoam sheet- 
ing was also applied between the 2x4 
studs, and %” Sheetrock used to form 
the living space in the cellar. In the 
work areas of the cellar the Styrofoam 
was glued to the walls, secured in 
place with 1x4 wood strips, then cov- 
ered with %” Sheetrock for fire protec- 
tion. 

The 2'-2'4'-deep, sand-filled heat- 
storage sink is insulated on the bot- 
tom and sides with 2'2"-thick ure- 
thane insulation. 

Solar heat is transferred to the sand 
via four zones of %” soft copper tubing 
(totaling about 800’) placed zigzag on 
14" centers about 4" above the bottom 
insulation layer (see drawing). Flush 
with the sand's surface, 6" road cul- 
verts were run from a central 12" cul- 
vert to six outlets at the exterior 
walls. The down-draft oil furnace 
feeds heated air into the 12" culvert to 

Continued 
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We wouldn't trust this job 
to anything but a Weller. 


Two months ago, I couldn't solder two wires one convenient place: the Cooper Tool Center. 
together. Now look at me. And my wife. Look for Cooper next time you 
We're repairing the stained glass windows need tools you can 
in our church. depend on. 
Like the old pros I've talked to, I’m sold 
on Weller. The Weller kit contains instruc- 
tions that make soldering so simple 
anyone can do it. 
Best of all, you don't have to go 
searching for Weller in the store EL 9 
because now all the quality tools from t- 
Cooper the Toolmaker are together in I 


Boker: Crescent: Lufkin • Nicholson: Weller- Wiss -Xcelite “> 
Friends you can trust...from Cooper the Toolmaker. 4 
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BOX: 19 mg. "tar", 1.3 mg. nicgune, KING? 20 mg. "tar. 
1.3 mg. nicotine, av. per cigarette, FTC Report MAY 78. 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 
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‘Only Winstons Sun-Rich “Blend 

t of the choicest, richest tobaccos 

li 7 tastes this full and satisfying. 
==» TWinston.after Winston. , 
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For the photographer, astronomer, naturalist, educator, 
or casual observer—Celestron has established a new 
standard in superb telescopes and telephoto lenses at 
affordable prices (from $245). All feature large observatory 
type mirror/lens optics folded into a compact, lightweight, 
portable telescope or telephoto lens. Close-up detail borders 
on the fabulous from celestial subjects light years away, to 
ships, planes, flowers, wildlife or people. Here is truly an 
instrument that allows you to view or photograph the world 
around you. 


Free 4-page brochure or send $2.00 

for 32-page full color catalog on 
how to select and use a 
Celestron telescope or 
telephoto. 


Celestron International 

2835 Columbia St., Box 3578-3 
Torrance, Calif. 90503, U.S.A. 
Telephone: (213) 328-9560 


Dealer Inquiries invited. 


C8 Telescope 
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Solar system 
[Continued] 


provide supplemental heat. А very 
low continuous air flow is maintained 
through the culverts by a !Ae-hp blow- 
er to distribute warmed air through- 
out the house. 

The external walls are 2x6 con- 
struction on 24" centers. The walls on 
the exterior were sheeted with "Ae" 
Ruffdeck, then 15-1Ь. felt and 1"-thick 
board-and-batten cedar. As soon as 
the wiring was in place, two-mil clear 
plastic was stapled over the interior 
studding to create a form for the injec- 
tion of 5%” of urea formaldehyde foam 
insulation (R-28). This exposed tech- 
nique revealed numerous flaws in the 
foam installation that wouldn't have 
been caught otherwise. It also allowed 
"reshooting the shrinkage." When 
dry, the foam offers rigid support to 
the ¥4" sheetrock. 


Hot stuff 


The collector surface comes factory- 
painted with a selective black paint. 
(You quickly learn to wear gloves 
when handling collectors on a hot 
day.) The collectors were secured with 
blocks of wood to allow for thermal ex- 
pansion. The feed manifolds at the top 
and bottom of the roof are %” copper 
with 1" supply lines. These manifolds 
are also free to move to accommodate 
thermal movement of the header and/ 
or collector panels. 

Operating in the low temperature 
range of 120 degrees F or less during 
the winter allows the single-glazed 
collectors to equal the efficiency of 
double-glazed collectors while being 
simpler to construct and lower in cost. 
In summer, the lower efficiency ‘at 
higher temperatures is beneficial in 
that it wastes heat that would be sur- 
plus if collected. 

The heat-transfer medium in this 
system is a 50/50 water/ethylene gly- 
col solution. А !/e-hp pump circulates 
fluid through the collectors and floor 
or hot-water tank when the collector 
tank is above the storage tempera- 
ture. 

I estimate that without the solar 
heating system the house would re- 
quire 1100 gallons of oil for space 
heating annually. With the solar sys- 
tem, I use about 300 gallons. Taking 
into consideration escalating fuel 
costs, mortgage payments on the 
$3865 solar system, maintenance, and 
federal tax incentives, I estimate pay- 
back to be about four to 4% years. 

ГЇЇ answer readers’ questions on my 
system if they enclose a stamped, self- 
addressed envelope. Address: R.D. 2, 
Schauber Rd., Ballston Lake, N.Y. 
12019. "H 


What Makes This Single 5-in-1 Machine u 


a Better Buy for a Serious 
Craftsman Than a Whole 


Workshop Full of 


Single Purpose Tools ? 


Shopsmith would like to introduce you 
to thesingle machine that does the work 
of a shop full of costly power tools. Yet it 
takes about as much space as a bicycle! 
It's the amazing Shopsmith Mark V — 
the remarkable piece of equipment that 
brings you the five most important 
power tools you need — in one com- 
pact, heavy-duty unit. 

We believe this combination of five tools 
in one compact unit (powered by just 
one ruaged, reliable motor) is actually a 
better buy for the serious craftsman 
than any combination of "single pur- 
pose" tools you can put together. 
These seven facts will tell you why: 


Fact 1. With the Mark V, you can have 
a complete home shop for consider- 
ably less than you expect to pay for 
comparable single purpose tools. 
That's because the Mark V brings you 
the five most basic and important tools 
— 10” table saw, 12" disc sander, 
horizontal boring machine, 16!2" vari- 
able speed drill press and lathe — as 
part of one sturdy free-standing unit. 
One precision-built, 13.5 amp, 110 volt 
motor powers all five functions. So you 
don't have to buy five separate tools 
with five separate motors. 


Fact 2. You can do more with one 
Mark V than you can with your single 
purpose tools. The Mark V lets you 
"borrow" features from one tool to 
enhance the capabilities of another. So 
you can use the rip fence from the table 
saw as a guide for parallel edge sanding 
when your material is positioned at an 
angle... or as a backstop for accurately 
locating holes in doweling operations 
and more. Because of this advantage, 
you'll be able to perform jobs with the 
kind of precision and convenience that’s 
just not possible with your individual tools. 
Fact 3. The Mark V takes up far less 
room than individual tools. The Mark V 
combines your five basic tools into an 
incredibly compact unit. In fact, it takes 
up no more space than a bike. So you 
can have a lot of “shop” even if you 
don't have a lot of space. 

Fact 4. The precision's built right into 
the Mark V. Even asa skilled craftsman, 
you probably still have your share of 
failures. That's because individual power 
tools can be hard to control. But, the 
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It’s a lathe. 


It's a disc sander! 


Mark V has the control you need built 
right into your unit. So you make fewer 
mistakes... waste less materials... have 
a lot more successful projects in less 
time. 

Fact 5. Your Mark V workshop can 
grow without outgrowing your space. 
As you learn more skills... develop 
more needs, your Shopsmith can grow 
right along with you. Because you can 
add first-quality Shopsmith tools that 
were designed to work directly with 
your Mark V. And you'll save money on 
these tools because they run off the 
Mark V motor and, therefore, they cost 
less than buying individual power tools. 


Fact 6. The Shopsmith Mark V is easy 
and safe to operate. After only about 
an hour's practice, you'll be able to 
move from function to function in less 
than 60 seconds. And, because so much 
skill is built into the machine, it’s often 
safer to use than your single purpose 
tools. 


` It's a horizontal 


It's a variable speed 
drill press. 
1 


It’s a table saw. 
boring machine. 


Find out more about how the Mark V 
can help add value to your home! 
Mail the coupon below to get more 
free facts. 
Or Call TOLL FREE 
800-543-7586 
(Ohio residents call 800-762-7555) 
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Shopsmithinc. а 

ч / — Dept. 1995 : 

i 750 Center Drive 

- Vandalia, Ohio 45377 1 
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§ Yes! Please mail me your FREE Information Kit 
on the Shopsmith Mark V. I understand there is 


Ё no obligation. E 
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DETROIT REPORT 


By JIM DUNNE 


Chrysler: 1981—1985 


| was recently shown seven cars and 
trucks that Chrysler plans to build through 
the 1985-model year. These include the 
Chrysler Imperial (originally called La- 
Scala), Dodge and Plymouth compacts, a 
Chrysler personal-luxury compact, a pick- 
up, a compact van, and a sports car. Three 
are shown in the drawings above. The 
new models will appear as follows: 

€ 1981: Front-drive Dodge/Plymouth 
compact (top) replacing current Aspen/ 
Volare, Chrysler Imperial luxury coupe, 
and a refined pickup. 
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DRAWINGS: RUSSELL VON SAUERS 


€ 1982: Front-drive Chrysler personal- 
luxury car, plus Chrysler's version of the 
compact sedans (bottom). 

€ 1983: A face-lifted Cordoba/Mirada. 

© 1984: Smaller, front-drive LeBaron/ 
Diplomat, plus a compact van (center). 

€ 1985: Smaller, front-wheel-drive 
Cordoba/Mirada, restyled two-door com- 
pact models. Smaller, front-wheel-drive 
New Yorker/St. Regis four-door. Smaller, 
front-wheel-drive Imperial two- and four- 
door. A two-seat sports car. 

In addition, Chrysler plans to go com- 
pletely to front drive by 1985. Each major 
change in car lines will mean a switch to 


front drive for smaller, lighter, more fuel- 
efficient cars. V8 engines will be dropped 
because they are fuel-wasteful and physi- 
cally do not fit in front-drive layouts. 


Chrysler's X-car look-alike 


Chrysler's 1981 K-body (top drawing) 
bears a striking resemblance to the cur- 
rent Buick Skylark, a GM X-body car. That 
shouldn't be too surprising, though, since 
both lines of cars are aimed at the same 
type of buyer and feature front drive with 
transverse engines. Observers agree that 
the Chrysler compacts have better styling, 
which should be a big shot in the arm for 
the company when they go on sale next 
fall. (We'll do a long-term test of one of the 
K-bodies, probably in January 1981.) 


Renault gets U.S. look 


There will be no rerun of a European mod- 
el when Renault and AMC begin building 
1983-model cars in Wisconsin. Instead, a 
newly styled car with American touches 
will be produced. It will have the chassis 
and drive train of the mid-price R-18, but 
changes will give it a Yankee look. Plans 
call for only a four-door sedan. 


Malibu brake wear 


Owners of late-model Chevrolet Malibus 
are finding that their brake discs have 
warped and must be shaved down before 
the warranty runs out at 12,000 miles. "It's 
common," said a Chevrolet service man- 
ager. "It's not unusual," said a zone rep- 
resentative. If the problem recurs (even 
before 20,000 miles), the brakes will have 
to be shaved again—at the customer's ex- 
pense. That's about a $70 job, with no 
guarantee that the problem is cured. Most 
surprisingly, the brake pads (usually the 
sacrificial material) hardly wear at all. 
Does this happen often? "Come back and 
look at my shavings bin," one service man- 
ager told me. "It's loaded all the time." 


Premium on diesel Rabbits 


Volkswagen is charging a $265 premium 
on diesel Rabbits sold in California, to 
cover its state-required 100,000-mile 
emissions warranty. Under terms of the 
warranty, Volkswagen must cover these 
emission-related parts (in addition to the 
engine): fuel-injection pump, pump pul- 
ley, drive pulley, injectors, timing belts, 
and all fuel lines and fittings. VW is not 
confident that $265 will cover all the war- 
ranty costs. "We may take a bath on that 
price," reports VW sales manager Noel 
Phillips, "but California is the centerpiece 
of the import-car market, and that's im- 
portant to us.” 


Fiat rust warranty 


All Fiat Brava, Strada, X1/9, and Spider 
2000 models are covered by a three-year 
warranty against sheet-metal perforation. 
Fiat was hard hit by rust problems, and 
hopes to regain some buyer confidence. 
Zinc plating on critical metal parts, the use 
of plastic fender liners, and a close inspec- 
tion of the body when the car is 12 months 
old are part of the warranty plan. BH: 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Either One Works. I recently stocked 
up on Pennzoil's PZ-9 oil filters for my 
1976 Chevette with 1600 cc engine. I 
notice that Pennzoil is now selling fil- 
ters labeled PZ-9A. Is there any differ- 
ence between these two oil filters? 


J.M., Cincinnati, Ohio 


The PZ-9 oil filter was redesigned to 
accommodate mechanical changes in 
the newer model cars. This "new" filter 
is labeled PZ-9A. Rest assured, how- 
ever, that both the PZ-9 and PZ-9A can 
be used in your ' 76 Chevy. 


Easy On The Gas. Like most people 
these days, I am very concerned with 
saving gasoline. What would you list as 
the most important factors for achiev- 
ing fuel economy? I drive a 1977 Chev- 
rolet pickup. 

L.P., Bridgeton, NJ 


The best advice we have to save 
gasoline is to keep your engine well 
tuned and drive with a light foot on the 
gas pedal. Try to condense many short 
trips into one long trip. Be sure your 
tires are properly inflated and use qual- 
ity lubricants and filters. 


People Pleasin'. I’ve been using 
Pennzoil Motor Oil for almost 20 years 
now. My '72 has 133,000 miles on it 
and the only engine repair it has ever 
had was a new timing belt. I attribute a 
good portion of the longevity of this car 
to Pennzoil's superior performance. 
Keep up the good work! 

R.D.E., Concord, NC 


Thank you for your kind words. It is al- 
ways a pleasure to hear from our many 
satisfied customers. Preventive main- 
tenance practices using quality lubri- 
cants and filters are the key to long en- 
gine life. It is apparent that you have 
followed these practices in your vehi- 


cles. The continued use of Pennzoil 
motor oils will help protect your en- 
gines for many more trouble free miles. 


Query From Quebec. My 1976 truck 
requires an "S.B" type lubricant of 
SAE 90 viscosity which does not con- 
tain zinc for lubrication of the front and 
rear axles. What does "S.P" mean? 
Does Pennzoil have a product meeting 
these qualifications? 

W.H., Montreal, Quebec 


The letters "S.P." stand for sulfur phos- 
phorus. This is a type of additive used in 
gear oils. Pennzoil 4096 and 4092 
Gear Lubricants are S.P. type lubri- 
cants, containing no zinc, which meet 
all of the additive and viscosity re- 
quirements for lubrication of your 
trucks axles. 


Smart Switch. My 1973 Chevrolet 
Caprice with 400 cc engine has 125,000 
miles on it and runs very well. I've al- 
ways used Pennzoil 20W-20 in this en- 
gine and change oil every 7,000 miles. 1 
now have to add about 2 quarts of oil 
between changes. Would there be any 
advantage in changing to a 20W-40 oil? 

R.H.C., Oakland, CA 


We suggest that you change to Pennzoil 
Multi-Vis 20W-40. With normal engine 
wear after 125,000 miles, the higher 
SAE viscosity will cushion engine parts 
better. The 20W-40 will still give you the 
fast oil flow and engine starting of SAE 
20W when cold, and the protection of 
SAE 40 when hot. 


Grease Talk. What type of grease is 
Pennzoil TTM 302? Is it suitable for use 
in my automobile and farm equip- 
ment? 

W.W., Milton, NY 


Pennzoil TTM 302 lubricant is a 
multi-purpose grease designed for 


heavy duty service. This grease con- 
tains a special moly sulfide friction 
modifier which helps reduce friction 
and wear in your bearings and chassis 
points. It has extremely good pumpabil- 
ity at low temperatures and protects at 
extremely high temperatures. We would 
recommend its use for your farm and 
automotive equipment. 


Multi-Vis ABC's. What is the meaning 
of “W” as in 1OW-30 motor oil? Does 
oil get thicker when it's cold and thinner 
when it's hot? What exactly does the 10 
and 30 in a 10W-30 oil signify? 

N.S., Hampton, NH 


The letter "W" means winter. An oil 
with this designation can be used dur- 
ing wintertime driving conditions. A 
I0W-30 motor oil indicates that the oil 
has the cold starting ability of a 10- 
weight oil and the high temperature en- 
gine protection of a 30-weight oil. This 
oil, like all multi-viscosity oils, con- 
tains viscosity index improvers which 
give the oil these characteristics. These 
additives work like a coil spring. When 
the oil is cold, the spring contracts. 
When the oil gets hot and starts to lose 
body, the spring will expand to fill in the 
spaces of the thinned out oil. The oil 
does get thicker when it is cold and 
thinner when it is hot. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 


-tion are subject to revision necessary 


for publication requirements. 
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Landsat photos 
can fell you 
where ТО go 


space-age fishing 


By JAMES F. SCHLAIS 


PHOTOS SUPPLIED BY 
DR. ALDEN P. COLVOCORESSES 


Rod and reel, a good crank lure, and a 
small boat—what more could a bass 
fisherman need? Infrared photos of his 
lake, taken from a NASA satellite, 
says Dr. Alden P. Colvocoresses, map 
maker with the United States Geolog- 
ical Survey. 

The photos are actually multispec- 
tral images produced by an Earth- 
based computer from data transmit- 
ted toitby Landsat 2 and 3—570 miles 
above. Always on opposite sides of the 


"Tilt-Wheel's really 
great in my 
Chevy pickup!" 
Larry B. Malles 
Fort Wayne, 
Indiana 
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you like 
a Chevy Pickup, wee 


Tilt-Wheel is available on 
all GM light-duty pickup 
trucks. Tilt-Wheel means 
easy in and easy out. And, 
it helps fit the truck to you. 
You can put the wheel 


Earth, the two satellites orbit from 
pole to pole 14 times a day, returning 
to any one spot every 18 days. 

As a part of his job, Dr. Colvocor- 
esses was more than happy to work 
with some Landsat images of Lake 
Anna on the North Anna River sepa- 
rating Louisa and Spotsylvania coun- 
ties in Virginia. The 13,000-acre lake 
happens to be his favorite for large- 
mouth-bass fishing. The veteran fish- 
erman quickly saw possibilities be- 
yond map making in the space-age im- 
ages. With a little study, he located 
an ideal fishing spot on the lake. 

"I'm not about to tell anyone where 


where you like it for 
driving. Tilt-Wheel makes 
a big difference for a small 
price. Ask for a demon- 
stration, the next time you 
go to buy a GM pickup. 


Using Landsat images, Dr. Alden P. Colvo- 
coresses of the U.S. Geological Survey 
discovered his favorite fishing hole on 
Lake Anna. He named it ERTS Point, for 
Earth Resources Technology Satellite. 


that spot is," the scientist says. But he 
is willing to divulge the technique by 
which he found it. 

Largemouth bass prefer to feed in 
relatively shallow areas near deeper 
waters, where they can scoot to safety 
in case of danger. What Dr. Colvocor- 
esses did was to locate such shallows 
by comparing early Landsat images, 
taken when the lake was still six feet 
below its planned level, to later im- 
ages made when it was full. Within 10 
minutes of his first testcast off a 
promising point, he reeled in a three- 
pound bass. 

"Fishermen shouldn't get the idea, 


you'll love it 


ith Til¢Wheel. 


Saginaw 
Steering Gear 
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however, that they'll find a gold mine, 
where they can pull in a mess of bass 
in an hour's time," he cautions. "Fish- 
ing still takes patience, waiting, and 
know-how." 

To apply his method, find out when 
the water level of your favorite lake 
was six feet or so below the normal 
level when you do most of your fish- 
ing. (During the first half of 1977 
many lakes and reservoirs were low.) 
Order Landsat images of the lake 
taken at that time, and at any time 
when the water level was normal. (In- 


formation for ordering is at the end of 


the article.) Landsat imagery dating 
back to July 1972 is available. 

Next, compare the two images. Note 
the points of land in the low-water im- 
age that are covered when the water 
level is normal (see images, right). 
These shallow areas, adjacent to deep- 
er waters, are frequented by bass. 

Each Landsat image depicts an area 
covering 115 by 115 miles, so a lake 
must be several thousand acres to be 
worth the effort. But a new satellite, 
scheduled to be launched in 1981, will 
have five times the resolution power 
of those now in orbit, and its images 
will be useful for smaller lakes. 

Images are made at four different 
wavelengths or spectral bands. The 
fisherman should specify Band 7 
Landsat images; these depict water 


пс drive or Snort cut, you cant 
buyabetter plug. 


Whether you're driving a motor- 
home or cutting logs with a 


Homelite, you'll do it quite nicely 
with Champion. The spark plug 
that's right for virtually every 
kind of engine. A fresh set of 
Champions at least once a year 
may just be what your engine 
needs for better mileage. 
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Lake Anna, in Virginia, is shown in Land- 
sat images when it was still six feet below 
its planned pool level (large image) and 
nine months later, when it was full (inset). 
The points circled on the large image are 


bodies better than the other bands. 

To obtain the images, first request 
an order-information packet from 
User Services, EROS Data Center, 
Sioux Falls, S.D. 57198. The standard 
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covered with water when the lake is full. 
These are the likely bass hangouts. Im- 
ages, much reduced here, should be en- 
larged four times from a 1:1,000,000 
Landsat MSS Band 7 negative. 


black-and-white, 7.3-by-7.3-inch im- 
age sells for $8. For optimum use, or- 
der a film negative at 1:1,000,000 
scale ($10) and enlarge the lake por- 
tion at least four times. Gs) 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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FILTER 100": 10 mg. "tar", 0.8 mq. 
nicotine, FILTER, MENTHOL: 


11 mg. "tar", 0.8 mg. nicotine, av. per 
cigarette, FTC Report MAY ‘78. 


The tough part is tracking 
down the exact noise 
source—and muffling it 


By PETER BRITTON 


A Transit Authority workman lights a 
fuse, then quickly retreats. The fuse ig- 
nites a Thermite "bomb"—a glob of 
powdered aluminum, magnesium, 
and steel attached like a hornet's nest 
to a rail joint in a New York City sub- 
way tunnel. A shower of sparks, and 
the space between the rails is sealed. 
The object: to reduce some of the city's 
legendary subway noise. 

An engineer cocks his head; a tiny 
mewling comes from the 40-foot-high 
ceiling of the eerie anechoic room in 
which he is working. After several anx- 
ious moments he locates the source of 
the sound. A lost kitten has somehow 
wedged itself into one of the room's 
acoustic panels. After freeing the cat, 
the engineer returns to his search for 
the even more elusive sources of noise. 
The object: to develop a quiet truck. 

A Purdue University researcher 
bends over a computer screen, and 
notes the decibel output of one part of a 
lawnmower motor that's swathed in 
lead and fiberglass "bandages." The 
object: to identify noise output of each 
element in the simple but hard-to-muf- 
fle motor. 

Continued 


Roar from a truck's engine fills the acous- 
tically shielded anechoic room as Mack 
Truck engineers (rear) measure the effects 
of sound insulation on the engine. Devel- 
opment of quieter diesel trucks is the key 
to reducing traffic sounds. Unless steps 
are taken to muffle trucks, buses, and oth- 
er noisemakers, highway noise in the U.S. 
will be 50 percent greater by the year 
2000, according to the EPA. 


How science makes 
war _ 
against 
noise 
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These are but three strategies in the 
escalating war on noise, an elusive 
and crafty enemy. In the past, noise 
was regarded as merely a nuisance, a 
necessary byproduct of modern living. 
Only recently has unwanted sound be- 
come suspect as a serious scourge. 
Early research indicates noise may 
play an important role in causing or 
exacerbating a wide variety of health 
problems ranging from birth defects 
to heart disease. And according to the 


Foam-filled plastic “earmuffs” protect 
operator from a sandblaster’s screech. 
Nearby workers are shielded by Acousta 
Sheet, a new, Goodyear-developed sound 
barrier. Made from a high-density rubber 
compound that is fiberglass reinforced, 
the strong yet flexible material reduces 
high-frequency noise by 40 dBA. 


How everyday noise compares with industry noise levels 


TRANSPORTATION 
NOISE LEVELS 


[Apollo lift off: 188] 
Concorde 

Boeing 707 (1970) 
Boeing 747 


| New York subway (maximum) 


Boeing 707 (1978) 


Snowmobile at driver's seat (former) 


Loud motorcycle 
Boeing 707 (1982) 
Jet flyover at 1000 ft. 
Loud outboard motor 


Police siren at 100 ft. 


DC-10 


Cockpit, light plane 
Motorcycle at 25 ft. 


Prop plane at 1000 ft. 


Heavy traffic 
Diesel train, truck 
Inside bus 


Snowmobile open throttle at 50 ft. 
Snowmobile at 15 mph at 50 ft. 
Average car accelerating at 50 ft. 


Passenger car, 55 mph, at 50 ft. 


Near freeway 


Light traffic 
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DECIBELS ON THE 
A-WEIGHTED SCALE 


130 
THRESHOLD 
OF PAIN 


120 
THRESHOLD 
OF DISCOMFORT 


COMMUNITY 
NOISE LEVELS 


INDUSTRY 
NOISE LEVELS 


Air-raid siren 
1500-hp gas turbine 
engine at 3 ft. 

Pneumatic chipper at 5 ft. 
| Oxygen torch 


Chain saw 
Compacter 


Overhead 
thunderclap 


OSHA: 15 MINUTES | Hammering on 


AT 115 dBA 


100 
VERY LOUD 


90 
SPEECH 
INTERFERENCE 
OSHA: 8 HOURS 
AT 90 dBA 


80 
EPA: POSSIBLE 
EAR DAMAGE 


BEGINS AT 75 dBA | Average factory 


70 
STEADY SOUND 
BECOMES 
ANNOYING 


Anechoic room 


steel plate at 2 ft. 


Loom room 
Textile loom 
Boiler factory 


Rock concert 
Loud mower 


Air hammer 
Riveting machine 
Farm tractor 
Rock drill 
Newspaper press 


Heated argument 
Power mower 
Loud orchestra 


Loud shout 


Milling — . Food blender 
Cotton spinning | 
Lathe 

| Electric typewriter 
Muffled 1500-hp gas turbine 


| Loud singing | 
Loud classical music 

| Dishwasher | 
Vacuum cleaner 
Noisy restaurant 
TV audio 
Fairly loud speech 
Conversation at 3 ft. 
Noisy office 
Retail store 

| Background music 
Average office 


Average home 
Quiet street 


Country home 


Quiet auditom 


Faint whisper. 


| Quiet sound studio 


Rustling leaves 


Threshold of hearing 


EPA, 16 million Americans now suf- 
fer from noise-caused hearing loss. 

Harmful noise is everywhere—at 
work, on the street, and at home (see 
chart, below). But research programs 
galore are developing ways to muffle 
the worst noisemakers. 

The problem: Noise is difficult to 
isolate and measure—and even harder 
to control. In fact, some experts say 
the science of acoustics matches biolo- 
gy and chemistry in complexity. Mod- 
ern technology has come up with only 
three basic ways to control noise: Stop 
it at its source, block its path, or shield 
the receiver. 

The first option—designing the 
noise out of a piece of equipment or a 
process—is the most effective, and 

Continued 


Noise: how it's measured 
and regulated 


Noise is unwanted sound, mechanical en- 
ergy created when an object vibrates fast 
enough to send a wave of energy through 
a medium-gas, liquid, or solid. In air, a 
sound wave is a Series of high- and low- 
pressure regions. We hear because our 
eardrums vibrate in response to these 
changes in air pressure. 

Sound is measured in decibels, or dB. 
The smallest change in loudness that the 
ear can hear is about one dB. Within the 
sound frequencies we can hear (roughly 
from 20 to 20,000 Hz), the ear is especially 
sensitive to certain frequency bands. 
Thus, many sound-level measurements 
are made using the A-weighted scale—the 
instruments measuring the sound have a 
frequency response roughly correspond- 
ing to the sensitivity of the human ear. 
Measurements made on these sound- 
pressure-level meters are given in dBA 
units. The dBA scale ranges from zero to 
140, and represents the entire range of 
sounds to which the human ear responds. 
A reduction of three dBA means that the 
overall sound intensity has been reduced 
50 percent, but it usually takes a reduction 
of 10 dBA before a sound's loudness is 
perceived to have been cut in half. 

Three federal agencies regulate noise. 
The FAA sets aircraft noise standards. The 
Occupational Safety and Health Adminis- 
tration (OSHA) has the authority to control 
the level of noise in the workplace. The 
current legal limits of noise to which 
workers can be exposed are noted on the 
chart. The EPA says these are too lax and 
should be five percent lower. The 1972 
Noise Control Act gave the EPA authority 
to set noise-emission standards for new 
products. The 1972 law also directed the 
EPA to require noise-level labeling on 
noise-emitting products such as air condi- 
tioners and power tools. While develop- 
ing compliance strategies, the EPA has 
been encouraging manufacturers to pro- 
vide consumers with noise information 
voluntarily. The EPA is now beginning to 
identify products that must carry the la- 
bels and is giving hearing protectors a 
Noise Reduction Rating that tells how 
many decibels the device will block. 


MUST L 


AT BELOW DEALER COST! 


ROCKWELL 
POWER TOOLS 


Buy any one at LESS than dealer's cost 
of brand new models. Or get even BIG- 
GER SAVINGS by ordering any three or 
more at one time. What a bargain! 


Get famous ROCKWELL engineering, ROCKWELL 
performance, and ROCKWELL dependability in these 
double insulated power tools for the home! Double 
insulation means 3-wire grounding is NOT required. So 
they're safe to use even if your home does not have 


QUIDATE 


WHY SUCH UNUSUALLY LOW PRICES? 


These are all factory refurbished models. Here's 
what that means: Probably every manufacturer has 
products that manage to slip past inspection checks 
on the assembly line with minor flaws. 


In the case of Rockwell, when power tools are 
returned by customers for replacement due to 
minor flaws, Rockwell repairs them to А-1 
operating condition. Each one is individually 
examined, individually tested, individually repaired. 
They are checked again and put in a new carton. So 
they actually end up receiving more TOTAL atten- 
tion than a new assembly line model! 


However . .. the plastic housing MIGHT have a few 
scratches. Or the tool MIGHT not be perfectly clean. 
In fact, it might look just the way it would look if 
YOU had purchased it BRAND NEW and used it a 
few times. And then again . . .many of these 
refurbished models are perfectly clean and look 
brand new! 

BUT THEY DO THE JOB! THAT'S THE IMPOR- 
TANT THING! AND YOU SAVE ALLTHAT MON- 
EY! Rockwell refurbishes these power tools in their 
own factory and then puts their famous reputation 
right behind each one with a 6 MONTH WAR- 
RANTY! Now we are authorized to liquidate these 
power tools at far below the dealer cost of brand 
new models! 

You get famous Rockwell quality and Rockwell per- 
formance. Plus a 6 month warranty. All this at an 
amazingly low liquidation closeout price. Buy them 


grounded electrical outlets. 


` o =m, ORBITAL SANDER 


Super high speed orbital action 
handles for better control. UL liste 


3-2/3" x II". 


LIQUIDATION 
CLOSEOUT: 


$12 


opm. Flush side design for sanding alongside 
vertical surfaces; in corners. Front and rear 


6 Month Rockwell Warranty 


all for yourself. Or get together with friends to com- 
bine orders for even greater savings. But hurry! Our 
supplies are definitely limited. 


at 10,000 


d. Pad size, 


Rockwell Warranty 


th 


LIQUIDATION 
CLOSEOUT: 
38" POWER DRILL | 
| Single speed, 1400 rpm. Ball thrust А 
| bearing construction. Double reduc- | . 0 
| E tion gears, 3-jaw geared chuck. Drills etc. 
: 34" in steel, 34" in wood. UL listed. ach, 
ing. 
SINGLE SPEED JIG SAW eee 
3300 spm. and 2" cutting capacity for | C-O-M.B. Co. / Authorized Liquidators Dept. 180 


wood, compo board, light metals, plexi- 
glass, etc. Anti-splinter base insert re- 
duces splintering of material. Base tilts 
45° right or left. Universal blade holder. 
UL listed. 


6 Month Rockwell Warranty 


se $1288 


CLOSEOUT: 


C.O.M.B. Co. 


THE NATION'S LARGEST AUTHORIZED MAIL 
ORDER LIQUIDATOR OF CONSUMER PRODUCTS 


3258 MINNEHAHA AVE.S. / MINNEAPOLIS, MINN. 55406 


3258 Minnehaha Ave. S., Minneapolis, Minn. 55406 
Please send the following Rockwood power tools: 


[] $12.88 OFFER [] SPECIAL $10.00 OFFER! 

| want only 1 or 2 Rockwell power | | want to take advantage of even BIG- 
tools. Please sendthetool(s)indicated | GER savings by ordering 3 or more 
below at $12.88 each plus $1.50 each | Rockwell tools (mix or match) at one 
for shipping and handling. time for only $10.00 each plus $1.50 § 
each for shipping and handling. | have | 
attached a separate list of the tools | 
want to order. 


O My check or money order is enclosed. 
Charge to my О Mastercharge L] VISA [] American Express 
MED ERE 

Note: Allow approx. 2 weeks delivery. If paid with personal check, allow an 

extra 2-3 weeks for check to clear. 

PLEASE PRINT CLEARLY 

Name 

Address 

City- 


State _ ZIP Phone 
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"Hush house," designed by Environmen- 
tal Elements Corp. for testing jet aircraft 
during development, consists of a rein- 
forced structural-steel shell packed with 
fiberglass and lined with perforated stain- 


SouwD 
RADIATION 


t j r 


E R AT | 
<E ME TURBULENT.) Acoustic 
FIELD..." 
ا وش‎ Р آے‎ T 


e 
TI SINT d 4 * 


Dr. Oliver McDaniel (left) and associate 
study ways to dampen wild shrieks and 
hisses caused by steam control valves 
used in power plants and refineries. The 
valves throttle down the highly pressur- 
ized steam, causing violent turbulence 
that creates an acoustic field (diagram). 
Much of this noise spirals down the pipe 
at different velocities and angles, making 
various areas of pipe wall vibrate at differ- 
ent frequencies. After analyzing the phe- 
nomenon, the Penn State team designed 
a muffler-like device with strategically 
placed partitions and acoustic materials 
that absorb critical frequencies. 
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less steel. For airport maintenance tests, 
the company makes modular silencers 
that mount at jet's engine inlets and out- 
lets. These suppressors reduce noise 
from 136 dBA at 250 ft., to 89 dBA. 


that’s the direction of today's ad- 
vanced research. But practical consid- 
erations often require the other op- 
tions, so these are being improved. 


Muffling industrial noise 


The workplace is the prime area 
where noise can be a true menace to 
health. A recent study by University 
of Miami School of Medicine research- 
ers, for example, found that the blood 
pressure of monkeys subjected to 
noise levels heard by blue-collar 
workers jumped 43 percent over a pe- 
riod of three weeks. 

The specific decibel level that can 
cause hearing loss is a disputed point 
today. The Occupational Safety and 
Health Administration (OSHA) says 
that a worker should be exposed to no 
more.than a 90-dBA level of sound 
(decibels on the А scale—see chart) av- 
eraged over an eight-hour stretch. 
This is equivalent to 95 dBA over a 
four-hour period, or 115 dBA for 15 
minutes or less. If you worked a 115- 
dBA riveting machine for 25 minutes 
each day, for example, your hearing 
would soon begin to suffer, says 
OSHA; a ringing in the ears might be 
followed by a slow realization that or- 
dinary conversations were becoming 
harder to understand. 

The EPA is not satisfied with OSHA 
standards, and claims they should be 
lowered a full five decibels to 85 dBA 
over an eight-hour work day. This, say 
some experts, would cost business an 
estimated $13 billion in the redesign 
of machines and/or placement of vari- 
ous noise reducing devices. 


The EPA also notes that to fully 
protect everyone's hearing, the level 
would have to be at 70 dBA or lower— 
and that could wipe out most Ameri- 
can industry as it exists today. 

The easiest way to control noise is to 
shield the worker from it. There are 
an amazing number of protective de- 
vices—earplugs and  headphones— 
available today [PS, Jan. '79]. But 
many of these are awkward, uncom- 
fortable, and generally unpopular 
among users. Another study, this one 
by Dr. Paul Michael of Penn State's 
Environmental Acoustic Lab, illus- 
trates the problem. 

"We studied the physical effects of 
noise on a large group of coal miners," 
he said, "to find out if they should 
wear hearing protectors on the job. 
They should." 

Then Michael did a follow-up study 
to discover if miners, when warned of 
the danger, would actually wear the 
protectors. 

"They won't," he reported. 

Such reluctance has forced industry 
to turn to the second noise-control 
method—blocking its path. 

There is a flourishing business in 
noise abatement and silencing de- 
vices. One Baltimore company, Envi- 
ronmental Elements Corp. (EEO), for 
instance, builds sound-control sys- 
tems ranging from sound traps that fit 
into air conditioners to hangar-sized 
silencers that deaden the thunder of 
jet engines at test facilities. 


Reaching the source 


The most efficient noise-control 
method is, of course, to stop it at its 
source, and many of today's research 
programs are working toward that 
goal. Another Penn State facility, the 
Noise Control Lab, is oriented toward 
the identification and reduction of 
noise sources in machines—especially 
control valves and regulators. 

"These sources," said Dr. Gerhard 
Reethof, lab director, "are the big 
noisemakers. Our job is to develop 
methods to design quiet machines to 
start With. It is very expensive to buy 
new machines and then build acoustic 
enclosures around them. In addition, 
these enclosures present a host of new 
problems such as heat buildup, equip- 
ment upkeep, and access for workers 
and materials. However," he conclud- 
ed, "with today's state of the art, there 
is really no excuse for new machines 
to produce excessive noise injurious to 
worker's hearing. The technology is at 
hand to design quiet machines. But 
quieter machines do come at a signif- 
icantly higher price tag." 

Continued 


Granada. With classic styling similar 
to the German classic, Mercedes. But 
ifs more than just elegant style that 
makes Granada right for the times. 


Excellent Mileage. 


Today, right for the times means 
good fuel economy. That's Granada. 


EPA EST. 2 EST. HWY. 
MPG MPG 
| EST. HWY. 
RANGE 


For comparison to other cars. Actual mpg and 
range may differ depending on speed, distance 
and weather. 4.1 liter engine not available in 
Calif. Actual hwy. mileage and range will 


probably be lower than estimate. Range based on 


EPA mileage and Granada's 18 gallon fuel tank. 


4978 Granada returns an average of 
over 80% of ifs orig 


INTRODUCING THE 1980 
FORD GRANADA 


High Resale! 
Check the facts and figures. You'll 
see how Granadas have held up. A 


inal 


sticker price. 
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Smartly styled optional reclining buckets. 


A modern American Classic 


(Averaged October, 1979, NADA 
Official Used Car Guide figures.) 

Whether you buy or lease, see your 
Ford Dealer for full details and low 
prices on the Extended Service Plan. 
It protects your Granada even longer 
than the basic warranty. After all, 
when you have a 


classically styled car Рр 
like Granada, you want 
to really take care of it. f 
See your Ford Dealer | 1 
now for a personal 
test drive. Better Ideas for 
the 805 FORD. 


FORD GRANADA 
FORD DIVISION 
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War against noise 
[Continued] 
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Engineer monitors sound generated by 
tread patterns on Goodyear's new elliptic 
tire. Tread grooves and pockets act as 
echo chambers; thus, slight changes in 
tread design greatly affect overall noise. 
Most new tires have computer-designed 
“aggressive” tread patterns that avoid an- 
noying tread-produced harmonics. 


Sometimes just identifying the 
cause of bone-jarring noise is a major 
research effort, and the fix can be fair- 
ly simple. Reethof himself has de- 
signed a simple, inexpensive muffler 
to stifle valve noise in steam pipes. 

Another example of this approach 
has improved conditions on the Mack 
Truck assembly line. 

Automotive assembly lines, where 
materials and machines combine in a 
cacophonous clash, present major in- 
dustrial noise problems. But over the 
last few years, Mack Truck's main as- 
sembly line in Allentown, Pa., has 
been the subject of much study by 
company noise engineers. They've 
made improvements—for example, a 
quieter assembly-line nut runner has 
been developed to protect workers 
who must constantly use the device 
just inches from their heads. Specially 
designed mufflers have also damp- 
ened the shrill shriek of air hoists. 

One outstanding achievement is 
the resolution of the frame-etcher 
problem. There's a spot on the line 
where a worker must etch tiny points 
on the raw truck frame to indicate 
where holes should be drilled. Since 
the dawn of assembly-line work this 
has been done with a hammer and 
metal awl. The result: continuous and 
shattering clanks throughout the day. 
With an ear to reducing noise, Mack 
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Comparing "footprints" (above) shows success of the 
Quiet Engine program (see text). The footprint is an 
area directly below a plane's takeoff and landing pat- 
tern that's subject to a given noise level. Though the 
DC-10's takeoff weight is almost double that of the old- 
er DC-8, its footprint is about eight times smaller. To 
achieve these startling noise reductions, researchers 
first carefully analyzed jet engines. They discovered 
that noise comes from five engine sources (right): (1) 
forward fan "buzz saw" whine; (2) aft fan noise; (3) fan 
exhaust and related turbulence; (4) low-pressure tur- 
bine and combustor; and (5) core engine exhaust and 
turbulence. А variety of other factors, ranging from 
humidity to aircraft-climb angle, also influence jet 
noise. The research findings were used when develop- 
ing the new high-bypass, turbofan engines (CF6 and 
JT9D). The engines have a larger, yet quieter, fan with 
carefully spaced blades that are aerodynamically de- 
signed to reduce whine. The fan also pushes five times 
as much air past the core engine than through it. This 
cool fan air mixes with hot engine exhaust, slowing its 
velocity, and thus lowering its noise level. 


engineers simply substituted a small, 
barely audible pneumatic tool that 
had been adapted for the job. 


Muting traffic roar 

Outside the workplace, transporta- 
tion is the main noisemaker. The roar 
of airplanes and motor vehicles is the 
most consistently bothersome of all. 
It's believed that about half the coun- 
try’s population is exposed to excess 
traffic noise. 

The war against traffic noise is 
waged on a number of levels. Blocking 
its path with earth berms and plant- 
ings has been done for years. But sci- 
entists continue to pursue more effec- 
tive sound barriers. For several years, 
Reethof's Penn State lab has been 
studying the effects that forests and 
belts of trees have as attenuators of 
noise emitted from highway traffic. 
The DOT-sponsored work has already 
resulted in design guidelines for ar- 
borists on how to select and arrange 
species for best noise reduction. 


Another university lab working in 
noise-reduction research is trying to 
block traffic noise at its source. At 
Purdue University’s Ray Herrick 
Laboratories, fundamental mechani- 
cal-noise sources in internal-combus- 
tion engines are being ferreted out. 
The irritating sound of the lawnmow- 
er next door, for example, comes from 
several sources—exhaust, fan blade, 
cutting action, air intake, and many 
mechanical noises. These sources are 
doggedly tracked down and isolated 
by wrapping the machines with heavy 
soundproof layers of lead and fiber- 
glass, then unwrapping and monitor- 
ing each part during use. Scientist 
Dave Tree says: "It'sa terribly compli- 
cated business, even using computers. 
Some say that one can't quiet engines 
like this. We're going to find out." 

The recent history of the once rau- 
cous snowmobile proves that noisy 
machines can be stifled. А decade ago, 
when the machines first hit the mar- 

Continued 
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ket, the noise from the two-cycle, oil 
and gas engine was intolerable to all 
but snowmobile freaks. А typical 
snowmobile produced about 102 dBA 
at 50 feet with the throttle wide open, 
according to William Jobe of the Inter- 
national Snowmobile Industry Assn. 
"Such noise nearly ruined the indus- 
try," he says, "but noise is yesterday's 
problem in snowmobiling." 

Application of automotive-engi- 
neering design to noise sources—air 
intake, muffler, engine vibration, and 
track mechanism-—have made virtu- 
ally all snowmobiles manufactured 
today competitive with cars as to noise 
levels, the ISIA reports (see chart). 
The average snowmobile sound emis- 
sion now meets the levels set by the 
Snowmobile Safety and Certification 
Committee: 78 dBA at 50 feet with a 
wide-open throttle, and 73 dBA at 50 
feet at 15 mph. 


Subduing subway screech 


One of the classic noise problems in 
noise-riddled New York City is the sub- 
way system, a “reverberant space, 
completely saturated by noise,” ac- 
cording to Anthony Paolillo, the Tran- 
sit Authority director of noise control. 
When two express trains pass each 
other at 45 mph, subway noise for pas- 
sengers on the platform can be an ear- 
ringing 120 dBA. 

The primary source of the often 
nerve-shattering subterranean sound 
is the contact between steel wheels 
and steel rails. There three things hap- 
pen: Flat spots on the wheels, ground 
down during braking, create clank and 
clatter; spaces between bolted rails 
produce clicks that grow louder with 
higher speed; flanges that touch the 
rail create the screeching on curves 
where the outer wheel travels far- 
ther. 

Each of these noise sources is now 
being controlled regularly, with conse- 
quent gradual reduction in overall sub- 
way noise. Flat spots are detected in 
tri-weekly inspections on wheel-truing 
devices, and reduced by a wheel-shav- 
ing machine. Each of the system's 
53,000 wheels gets three shaves be- 
fore being scrapped. 

The spaces between rails in the sys- 
tem's 750 miles of old track are dealt 
with in two ways. А powdered metal 
"bomb" is attached to the rail joint in a 
clay mold, then ignited. The metal mix- 
ture burns, filling the gap. The extra 
metal is then trimmed off. Crews now 
can also weid rails with a special ma- 
chine mounted on a rail car. Use of 
continuous welded rails can reduce 
noise by seven or eight dBA, according 
to the Transit Authority. 


Finally, flange noise is treated with 
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"Trucks are really the major prob- 
lem in this country, besides airports," 
says EPA's Charles Elkins. "They just 
dominate the noise around streets and 
highways." 

Manufacturers such as Mack and 
General Motors are developing vari- 
ous ways of attacking the problem. 
There's good reason: Government reg- 
ulations effective Jan. 1, 1978, say 
that a medium or heavy new truck can 
produce no more than 83 dBA at max- 
imum acceleration outdoors at 50 feet. 
By 1982, the limit will drop to 80 dBA 
(a reduction of three decibels repre- 
sents a 50 percent reduction in sound 
energy). The EPA says it ultimately 
would like to get truck noise emis- 
sions to 75 dBA. 

The noise from diesel trucks is part- 
ly mechanical, caused by gears, trans- 
mission and rear axle, and turbulence 
around the air inlet. But the three 


track lubricator and with a new ring- 
damped wheel—one with a snap ring 
fitted into a groove in the wheel to ab- 
sorb the vibration that produces 
screeches. Continued treatment of 
these sources can reduce noise by up 
to 10 dBA. 

Other ways to attack subway noise 
include installing air conditioning so 
windows can be closed for an eight- 
dBA reduction of internal noise; rede- 
signing the fans in the car's electric 
motors; and adding a thicker floor to 
the cars for a six-dBA reduction. Sta- 
tions can be sound-treated with vari- 
ous ceiling and wall materials and 
track barriers, and rubber cradles can 
be placed beneath the rails. This treat- 
ment can bring a 105-dBA station 
down to 85 or 90 dBA—the noise-re- 
duction goal for all the stations. 

The elevated-track portions of the 
system present a particularly tough 
noise problem. The tracks are extra 
noisy because the vibrations and noise 
from the trains are transmitted into the 
steel beams of the bridge. “Con- 
strained layer damping" is one way 
transit engineers deal with the prob- 
lem. This means fixing a gummy ep- 
oxy material faced with metal to steel 
plates and girders. This treatment dra- 
matically reduces the noise. 

According to Paolillo: "We've been 
attacking the noise problem with in- 
creasing vigor—and funds—for the 
past 10 years. Our goal—an attainable 
one—is to reduce sound by 10 decibels 
within the next five to six years. New 
cars, air conditioning, wheel grinding, 
station insulation, welded rails—it 
takes these and many other ap- 
proaches to quiet down the subway. 
And it can be done.” 


main sources are the exhaust, cooling 
system, and engine. 

Engine noise—block ringing caused 
by the combustion process—is the 
most difficult to handle. The high-fre- 
quency vibration of the block can only 
be eased by examining its structural 
aspects. Ed Ratering, director of noise 
control for GM, says that a major step 
in reducing the block ringing is to tur- 
bocharge the engine for a more favor- 
able combustion cycle. 

“But,” he says, “I know of no new 
internal-combustion-engine develop- 
ment that is quiet, with one excep- 
tion—the gas turbine, which has fuel- 
economy problems. You have to fight 
hard for every decibel,” he adds. “Re- 
ducing truck noise is a full-scale chal- 
lenge for truck engineers in this coun- 
try. But it can be done, and the result 
will be a highly satisfactory product 
and a noticeable improvement.” 


Program to hush trucks 


The Quiet Truck Program, con- 
ducted by United Parcel Service and 
the Department of Transportation, 
shows what can be done. The UPS has 
modified two cab-over, six-cylinder 
tractor trailers from Mack Truck and 
GM. The purpose: to see if a normal 
production vehicle fitted with practi- 
cal noise-reduction devices would 
produce a noise level five to eight 
times below the current EPA limit. 

UPS program manager James Lew- 
is notes that a former quiet-truck pro- 
gram tended to “mummify” the en- 
gine, covering it in sound-barrier 
wrappings that were time-consuming 
for mechanics to unwrap. The UPS 
Quiet Truck Program stresses placing 
sound-absorption material farther 
away from the engine to allow access 
for maintenance and inspection. 

In the program, both Mack and GM 
used a variety of soundproofing ele- 
ments. Mack, for example, added up- 
per and lower engine shrouds, a lower 
transmission shroud, a double-wall 
exhaust pipe insulated by asbestos 
wrapping, a double-wall muffler un- 
derframe, and a plastic rain hat on the 
air-intake pipe. After the change, the 
Mack truck noise pass-by level was re- 
duced to 75.8 dBA, from 81.5 dBA. 
The Mack system added 116 pounds to 
the truck; GM’s, 202 pounds. 

Some problems have arisen. The 
open-cell, sound-attenuating material 
in the engine area loses its sound-ab- 
sorbing value when soaked in water. 
Engine access is also still difficult. 
And the muffling material raises fuel 

Continued 


Q 1978 пы. nero ES TOBACCO PONEN 


This is where it all started. Camel quality, y" 
{ now in a rich'tasting Camel blend for smooth 


f edu IU. = Warning: The Surgeon General Has Determined 
TIGHTS V ] my. "tar". 1.8 mo. nicotine, сні 100%. That Cigarette Smoking Is Dangerous to Your Health. 
FS mg. 18/7,1.0. mq. nicotine, av. per cigarette by РТС MENG. 


— 1 
z E = 
i ШИ == =a 
= „ -— „ AA P z +. E c> 
› E - r х E айе. — д Жы 1 |o wm 
je - = PW | = = a. 1 т. ш = 1 ‚ а 


` Don’t get caught next year without a | 
Thermograte® wood heating appliance! 


If you wanted a Thermograte™ Fireplace Furnace 
insert or Fireplace/Stove this year ... but were 
disappointed because there weren't enough to go 
around . . . don't wait 'til it's too late again! 


Order now. 
We'll guarantee 
delivery by Oct. 
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trial & 12-month 

'no interest 

terms. 
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P.O. Box 43021 St. Paul, MN 55164 
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Power King's dependable cast iron engine provides high-torque workpower. 
Rugged, all-gear drive delivers nearly 100% of engine power to big, ground-gripping 
drive wheels...squeezes more work out of every drop of fuel. Ground clearance 
up to 19" lets you cultivate tall crops and work in rough ground. 

Get American-made Power King in 12, 14, 16 and 18 hp models and over 20 man-sized 
attachments. See your Power King Dealer for a test drive or write for free catalog. 
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consumption in summer by causing 
the cooling fan to run for a longer peri- 
od of time. But research continues. 

GM's Ratering reports that the cor- 
poration has attained the 1978 level 
required by the government across 
the whole truck line and is working 
towards the 1982 level. "The strug- 
gle," he says, "is going to be to try to 
maintain that lower level without the 
use of belly pans and doghouses." 
These are insulated plates under the 
engine and a housing over the rear of 
the engine. "They work," he says, "but 
are expensive. They also seriously re- 
duce the accessibility to the engine." 

Present truck-noise regulations 
were written around engine noise, 
Ratering says. But when trucks go 
over 35 mph in higher gears, tire noise 
begins to dominate—especially when 
tractor noise is muffled. Tire makers 
are working to cut automobile-tire 
noise (see photo), but truck-tire noise 
presents a bigger problem. Truckers 
are resistant to change, feeling that 
the noisier cross-bar treads give more 
traction and cost-effectiveness than 
quieter, rib-type tires. Research con- 
tinues in this field, as well. 


Jet-engine noise 

Aircraft-engine development gives 
another example of what can be done 
to make a quieter machine. In the ear- 
ly 1970's, NASA and GE initiated the 
Quiet Engine Program at the Lewis 
Research Center. The goal: to attack 
jet-engine noise at the source. 

The same group is currently work- 
ing on two new experimental turbofan 
engines for 300—500-mile commuter 
aircraft. The two 20,000-pound-thrust 
engines run at up to 12 dBA quieter 
than the CF6 engine, developed in the 
Quiet Engine Program. That puts the 
experimental engine 16 dBA lower 
than FAA standards. 

А four-engine plane with the new 
engines would have a 1.3-square-mile 
footprint (see illustration). In con- 
trast, a DC-10's print is six times that, 
and an early Boeing 707's, some 40 
times larger. 

There are more research programs, 
many sparked by increasingly tough- 
er legislation, both at local and federal 
levels. But there's still work left. 

“Overall,” says EPA’s Charles El- 
kins, "most people in this country 
don't understand what noise is doing 
to their health. Noise is thought of as 
a temporary annoyance, but its long- 
term effects are subtle and potentially 
harmful. The sooner people recognize 
these effects and demand quiet, the 
sooner we will apply this nation's in- 
genuity to controlling noise." 
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with the best gas mileage rating of any 
American-built standard pun. 


Ford totally Bo's: Q9 1 its pickups to help meet the fuel 


needs of the 80's: (19 MPG EPA estimate, 29 MPG highway 
estimate* No other American-built standard pickup has ever 
achieved such a mileage rating. Plus Ford has the longest 
estimated range of any 1980 pickup. 

Tough '80 Fords give you more payload capacity than last 
year's models with comparable GVWR's. An all-new cab. 
Exclusive Twin-l-Beam front suspension. Aerodynamic 
styling. And more. 

See all the new 1980 pickups at your Ford Dealer. New 
4x4’s with Twin-Traction Beam independent front suspension. 
Rugged new Six-Wheeler. Roomy new SuperCab. 
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BEST GAS MILEAGE RATING LONGEST RANGE · " 


of any American-built | | ^d 5 | | 
standard pickup 799 1 1 09 All-new cab interior. More leg 
: | P^ , | room than last year. New instrument 
| EPA oh | panel. New anti-theft features like 
19 EST. 99 wx dl EST. MILES HWY. MILES locking steering column, inside hood 
MPG Std. 72L (19-gal.) tank plus opt. 72L release. New options include AM/FM 


Standard 4.9L (300 CID) Six with (19-gal.) auxiliary tank (on LWB Style- | stereo with 8-track or cassette player, 
optional overdrive transmission. sides only). Total: 144L (38 gals.). | underhood tool box. 


*EPA estimates. Compare these estimates with others. Your mileage and 
range may differ depending on speed, distance and weather. Actual 


highway mileage and range will probably be less than estimated. | . 
California estimates lower. Diesels and car-trucks excluded. = О m D 
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If building 
goes metric 


— what will the switch mean 
to home improvement 
and construction? 


By PAM HUMPHREYS 


BURNABY, B.C., CANADA 
Two years ago, the future opened qui- 
etly in this suburb of Vancouver, in 
the form of a townhouse development 
called Forest Meadows. These condo- 
minium apartments don’t look unusu- 
al, but apply a tape measure and 
you'll find the ceilings are a bit low. 
Measure the stud spacings and you'll 
see that they are a little narrower 
than standard. Measure about any- 
thing here, in fact, and you'll find it a 
little off, one way or another—unless 
you're using a metric tape. 

Jan. 1, 1978, was M-Day (change to 
metrics) for the Canadian construc- 
tion industry, and Forest Meadows, 
North America's first metric housing 
project, was designed to give builders 
a working experience with metrics— 
and give the public a chance to see 
what a metric house looks like. 

For five years now, in response to 
the Metric Conversion Act of 1975, the 
American National Metric Council's 
Construction Industries Coordinating 
Committee has been planning a simi- 
lar voluntary M-Day for the U.S.— 
tentatively set for January 1985. 

How will metrics affect the sizes of 
building materials? Will building 
practices change? What differences 
will you find when you go to the lum- 
beryard or hardware store? While con- 
version is not yet complete in Canada, 
it is far enough along there to show us 
what to expect. 

The metric system Canada is adop- 
ting—and the one slated for U.S. use— 
is the Systeme International d'Unites 
(SD, a streamlined, updated version of 
the traditional metric system. Under 
SI, the, tiny millimeter—about the 
thickness of a paper match—is the ba- 
.sic linear measurement. Large dis- 
tances—the dimensions of a lot, for ex- 


Townhouse development in a suburb of 
Vancouver, sponsored by the provincial 
government of British Columbia, was 
built as à metric demonstration project. 
The Canadian construction industry is 
now well along the road to conversion. 


ample—will be expressed in meters (1 
meter —1.1 yards). Room areas will be 
given in square meters (m?) as will 
such information as paint coverage. 

Three-dimensional shapes—storage 
space ог the volume of a room— will be 
expressed in cubic meters (m?). 
Materials now sold by the cubic foot or 
cubic yard (e.g., wet plaster) will be 
sold by the cubic meter. 

In SI metrics, materials are modu- 
lar. Room dimensions, doors, win- 
dows, plywood, bricks (including their 
mortar lines) are all in multiples of 
100 mm so that things fit, rather like 
in a child's building-block set. In the 
totally metric house, this should make 
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for speedier and easier construction. 
Conversion to SI comes in two 
forms: soft and hard. Soft conversion 
means that the standard size, or com- 
monly packaged quantity, of a product 
is labeled in metric measurements, 
but the actual size doesn't change. For 
example, a half-inch pipe will be 
Continued 
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Thinnest Alarm Chronograph on the market for under $100. 
Seiko 


Texas Instruments 


112/24 Hour Advance 
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the convenient order form. 15 day return option if not 
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Metric conversion 
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CUBIC MEASURE 


= | cm (De = єз 
| CUBIC CENTIMETER {ст3) | GRAM (g) 


© 


i KILOGRAM (kg) 


LIQUID MEASURE MASS (WEIGHT) OF WATER 


I MILLILITER {т} 


LT] 
|! CUBIC DECIMETER (dm) 


i LITER ch) 


I TONNE (th 


Adapted from Domtar Construction Metriguide 


I KILOLITER (kl) | CUBIC METER (m3) 


Metric basics and interrelationships 

For each type of measurement there is joined directly to the base word, as in 
one base word: meter for linear mea- kilogram (1000 grams), milliliter 
sures, gram for mass, liter for liquid (1/1000 liter). The metric system is a 
measures, etc. A prefix denotes how totally decimal system. 

many times that base, or what part of Many metric measurements (in the- 
that base, a measurement is. The most огу, anyway) are interrelated. A cube 
common prefixes that denote a part of with each side measuring one centi- 
the base are: deci (1/10), centi (1/100), meter (cm?) holds one milliliter of 
milli (1/1000), micro (1/1,000,000). water, and the mass of the water is one 
Those indicating multiples of the base gram (іп practice there would be a 
measure are deca (10 times), hecto slight variation due to temperature). 
(100 times), kilo (1000 times), and The chart above shows how these in- 
mega (1,000,000 times). The prefix is  terrelationships scale up. 


The 4x8 size will give way to the 
90x 190 mm (about 3% x 7!» inches): 
the 8x12 changes to 190 mm x 290 
mm (about 7% x 1124 inches). The 
metric sizes allow for a 10-mm mortar 
joint to bring them up to multiples of 
100 mm. 


By the liter 


In North America, liquid measure- 
ments have long been a source of con- 
fusion, since the U.S. gallon is one- 
fifth smaller than the imperial gallon 
used in Canada. Under SI, the liter, a 
quantity slightly larger than the U.S. 
quart (1 liter =1.057 quart) will be 
standard. Paints, thinners, and resins 
will be sold in liters and milliliters— 
as the liquid refreshment at the end of 
the job already is in many cases. 

The size of paint applicators will 
also change. Canadians are using five 
metric brush sizes: 15 mm, 30 mm, 50 
mm, 75 mm, and 100 mm. These re- 
place the seven common English sizes. 
The 1%-inch and 2'e-inch brushes 
have no near equivalents. This ration- 
alization of sizes and reduction in the 
number of lines will be one of the ben- 
efits of changing to metrics. "It's not 
that you couldn't do the same thing 
with the old system," admits Cheryl 
Cummins of the American National 
Metric Council, "but when you stay 
within a system, you don't usually go 
back and reevaluate it." 


called a 12-mm pipe, but the pipe will 
be the same size. | 

With hard conversion, the actual 
size or quantity changes. The 80- 
pound bag of cement will be replaced 
by the 40 kilogram bag—equivalent to 
88 pounds. 

As the Forest Meadows townhouses 
demonstrate, a metric building looks 
reassuringly like the English-system 
ones we're used to. But there are im- 
portant differences. Those lower ceil- 
ings, for example: The walls are 40 
mm (about 1% inches) lower than our 
standard eight-foot height. Tradition- 
al 16-inch centers for studs become 
400-mm metric centers—closer by 6.4 
mm (about М inch). And 24-inch cen- 
ters change to 600 mm, about Ys inch 
closer together. Plywood and paneling 
sizes are scaled to fit these walls. In- 
stead of 4x8 sheets, you use the 1200 
mm x 2400 mm size. 

What will happen to the 2x 4? For a 
number of years, not very much. The 
U.S. and Canadian lumber industries 
have not yet settled on hard-conver- 
sion sizes for board lumber, and until 
they do, soft conversion will be used. 
The nominal 2x4 will retain its di- 
mensions, but you'll call it a 38x89 
mm--although this is the real, not 
nominal, size. For a while at least, 
nalls, screws, and other fastener sizes 
are being soft-converted in Canada. 

Metric bricks and blocks are slight- 


ly smaller than the ones we're used to. Continued 


Canet iter s Wood Glue. 


How the pros make it 
j look easy. 


Grabs instantly. 


Even do-it-yourselfers can do it like 
pros with Elmers” Carpenters Wood Glue. 

Its specially made to penetrate both 
hard and soft woods, grabs instantly, yet 
you can still realign the joint before it sets. 
After drying, it forms a heat and water 
resistant bond thats stronger than the 
wood itself. 

Elmers Carpenters Wood Glue is 
also sandable, paintable and resistant to 
gumming. Whats more, its solvent-free, 
non-toxic* formula quickly washes off 
hands and wood with water. 

Now what could be easier than that? 


For plans of the Elmers Dollhouse, please send $2.00 in check 
or money order (no cash or stamps) to: Elmer s 
Dollhouse, P.O. Box 157, 
Hilliard, OH 43026. Allow 
up to 6 weeks for delivery. 


* Ax delined by Federal Hazardous Substances Aci 
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» Elmer s. When results count. 
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The world's premier сөй car — 
company introduces the world's premier ur Й 
sports replicar . . .MiGi Il. An. authentic, - 
detailed reproduction of the classic 1952 _ 
MG-TD, The MiGi Il comes ina complete | E. 
package designed for easy assembly _ 
over a Volkswagen chassis. and engin 

| ачи iani 


vibrant colors and limitless two-ton EE. 
is made of durable, rustproof fiberglass 

molded to last a lifetime. Nostalgic but — 
popular, luxurious yet economical. Meet | 
MiGi II by Fiberfab . . . the attotdable du 
classic. n EL 


Pia FIBERFAB, INC. 
* = | 1000 Turners Cross Road South 
И Minneapolis, Minn. 55416 
FIBEAFAB | CALL TOLL-FREE: 800—328-5671 


O Enclosed is $1 for MiGi 11 color brochure. 

[] Enclosed is $10 for color brochure and assembly manual. 

МАМЕ _ AGE_ 
STREET ADDRESS 

CITY, STATE AND ZIP. — 


HOME PHONE... BUS. PHONE 
Charge the above material to my O VISA Û Master Charge account. 
CARD NUMBER 1 1. EXPIRATION DATE 
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KGDL SUPER LIGHTS 


Now smooth gets smoother 
and even lower in tar 


A light menthol blend gives low ‘tar’ 
smokers the smabth taste they want. 
Never harsh tasting. Now you can 
make the smath move to 

KGDL Super Lights. 


At only 7 mg. tar, 
um er than all шеш 


La реу | B MERIT 
ht | 
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| -— | mg. "tar. D. 7 mg. nicotine av. per cigarette by FTC method. 
16mg.'tar' 18 mg.'tar 10mg. tar’ 8 mg. ‘tar’ | 


| Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


Metric conversion 
[Continued | 


Metric equivalents for construction 


Paneling 
4 ft. 1200 mm 
8ft. 2400 mm 
9ft 2700 mm 
10 ft 3000 mm 
12 ft. 3600 mm 
14 ft 4200 mm 


eg, 4 x 8' sheet of plywood be- 
comes 1200 mm x 2400 mm 


Stud spacing 


12 in. 300 mm 
16 in. 400 mm 
24 in. 600 mm 


A 92'4-inch, precut stud will be- 
come 2305 mm 


Paneling thickness 


в in. 3mm 
Vin. 6 mm 
%in. 9mm 
Yin. 12 mm 
% in. 15mm 
34 in. 18 mm 
1in. 25 mm 
Plans scale 


Va I1' becomes 1/100 
4"/1' becomes 1/50 
1'1' becomes 1/10 


Tables by Michael Mole, Forest Meadows 


In the metric system, mass is mea- 
sured in grams (1 gram = 0.035 
ounces) and kilograms (1 kilogram = 
2.2 pounds). Force is measured in 
newtons. А newton is defined as a unit 
of force that would cause a body of one- 
kilogram mass to. accelerate at the 
rate of one meter per second per sec- 
ond. When the astronauts walked on 
the moon, their mass was the same as 
it would have been on Earth, but the 
force (gravity) pulling them down to 
the moon's surface was much less. 


Pascals and joules 
The pressure of fluids, now mea- 
sured in pounds per square inch, will 
be measured in pascals or kilopascals. 
À pascal is the pressure or stress pro- 
duced when a force of one newton is 
applied to an area of one square me- 
ter. A pressure of one pascal is very 
low—approximately 0.000145 psi. 
One psi is equal to approximately sev- 
en kilopascals. If you have your car 
tires at 25 psi, you will use about 170 
kPa. 
Quantity of heat is now expressed in 
British thermal units (Btu). In SI, 
Continued 


Lumber 
Nominal sizes Metric (mm) 
(inches) nomenclature 
2x2 38 x 38 
2x3 38 x 64 
2x4 38 x 89 
2x5 38 x 114 
2x6 38 x 140 
2x8 38 x 184 
2x 10 38 x 235 
2x 12 38 x 286 
2x14 38 x 337 
2x 16 38 x 387 


Concrete 
Basic sales unit 
1 cubic meter 
(1.308 cubic yards) 


Compression strengths 


English Metric 
1450 psi 10 MPa 
2175 psi 15 MPa 
2900 psi 20 MPa 
3625 psi 25 MPa 
4350 psi 30 MPa 
5075 psi 35 MPa 
5800 psi 40 MPa 


Finished floor-to-ceiling height will change 
from 96 inches to 2400 mm, 1' inches lower 


Pipes and fittings 


in. mm in. mm in. mm in. mm 
V 6 3 75 15 375 39 975 

38 9 31% 90 16 400 42 1050 

v 12 4 100 18 450 48 1200 

a 15 5 125 20 500 54 1350 

34 18 6 150 21 525 60 1500 

1 25 7 175 24 600 66 1650 
1'4 30 8 200 27 675 72 1800 
1% 40 10 250 30 750 78 1950 
2 50 12 300 33 825 84 2100 
21% 65 14 350 36 900 90 2250 
96 2400 

108 2700 

Pipe sizes аге soft conversion 120 3000 


5/16 x4 x8 | 
PLYWOOD 
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English (imperial) wall and metric wall 
were juxtaposed at the Forest Meadows 
development so that visitors could see the 
slight differences in dimensions. In a fin- 
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ished room, you probably wouldn't detect 
them. But what if you must some day re- 
pair an English-sized house with metric 
materials? For suggestions, turn page. 
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Steuben? 


No! Your glass, etched by you with 
Armour Etch™ an exciting new do- 
it-yourself kit that revives the an- 
cient art of etching. With it, you 
can create rich, permanently etched 
designs — as beautiful as collector's 
items — on any glassware, windows 
or mirrors. You won't believe how 
easy it is! 


No art talent necessary 


Just trace, cut, apply Armour Etch. 
Use our patterns or any that strike 
your fancy from magazines, news- 
papers, craft books, etc. 


Now you can etch: 


All Glass Windows, Mirrors, 
Household Glassware, 
Stained Glass, Lamps, 

Fish Tanks, Terrariums, 
Storm Doors, Auto 

Glass, Fireplace 

Doors, China 

Cabinets. 


Р minim: 
Armour Etch 
Cream, applicator 
brush, Armour Cleaner 
Concentrate, hobby knife, 
masking vinyl, reusable vinyl 
gloves, step-by-step illustrated 
instruction book. PLUS 45 full size 


etching patterns. "m ly $9 95 


ARMOUR PRODUCTS Dept. PS-20 


Hill St., Midland Park, N.J. 07432, U.S.A. 


Please send me Armour Etch kits at 
$9.95. Add $1.00 for postage and 
handling. (New Jersey residents add 596 
sales tax.) 


Name 


Address 
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Metric conversion 
[Continued] 


joules and kilojoules are used. One ki- 
lojoule is about equal to one Btu (1 
kilojoule = 0.948 Btu). Quantity of 
heat per unit of time, or heat-flow 
rate, is currently expressed in. British 
thermal units per hour (Btuh). When 
you buy a new furnace or install solar 
panels, the metric rating will be in 
watts instead (1 watt = 1 joule per sec- 
ond). A 50,000-Btuh heating system 
would be rated at 14,650 watts (1 
Btuh = 0.293 watts). 


Electric metrics 


The terms now used in electricity— 
ampere, ohm, and volt—are already 
SI. But when you change a fluorescent 
tube there will be one difference: The 
metric tube will be slightly shorter. 
Initially, these tubes will be sold with 
an adapter so that they will fit present 
fixtures. Eventually they won't, how- 


CEILING 


1200 mm (474^) 


ever, so when the metric tube burns 
out, hang on to that adapter. 

For anyone doing a framing job to SI 
specifications, the Frederickson met- 
ric framing square is an invaluable 
tool. Invented by Paul Frederickson, 
chief carpentry instructor at the Pa- 
cific Vocational Institute in Burnaby, 
B.C., this square enables carpenters 
to frame a metric building using the 
methods they're accustomed to. For 
ordering information, write to Malkin 
and Pinton, 325 E. Fifth Ave., Van- 
couver, B.C., Canada V5P 1A6. HB 


FOR FURTHER INFORMATION 


oe Metric Makes the Figuring Easier in Your Shop,” 
"73. 
E: Tne Metric Commission, Box 4000, Ottawa, Ont., К15 


The National Bureau of Standards, Metric Information 
Office, Washington, D.C. 20234, offers a Jus raphy 
and source list for metric information (NBS No. L 1070], 
and "NBS Guidelines on the Use of the Metric System." 
Bath are free. 

U.S. Metric Board, 1815 N. Lynn St., Suite 600, Arling- 
ton, Va. 22209. 


EXISTING CEILING 


FURRING 
STRIPS 


12-mm DRYWALL 


6-mm 
PANELING 


3-mm 
PANELING 


12-mm DRYWALL 


PANELING 


Metric repairs on an English house 


While changes in the sizes of building 
materials will be slight, they could give 
a few headaches to the home handy- 
man when he is doing repairs or add- 
ing onto his English-sized house and 
must use metric materials. 

Paul Frederickson, chief carpentry 
instructor at the Pacific Vocational In- 
stitute, Burnaby, B.C., suggests a num- 
ber of ways to handle the problem. 
First, when using drywall panels in the 
normal horizontal position, you could 
place a strip in the center to bridge the 
1v5-inch horizontal gap between the 
smaller metric panels (diagram 
above), then fill the joints as usual. The 
final finish could be paint, vinyl, or 
wallpaper. 

Metric paneling could be used on the 
existing studs (with 16-inch centers) of 


a wall that has been stripped, or thin, 
prefinished panels could be used over 
drywall. To hide the quarter-inch verti- 
cal gap between the smaller metric 
panels, you could use panel molding 
(see diagram) as spacers between pan- 
els on the center of the studs. 

A baseboard at the bottom could 
cover the horizontal gap or, alterna- 
tively, furring strips and a lower ceiling 
could be put in. 

Wood products such as V-joint or 
channel siding of cedar or knotty pine 
are sold in random lengths, and could 
be used running horizontally, vertical- 
ly, or at an angle. These would not be 
affected by the change from English to 
metric. Also, carpet tiles, mirror tiles, 
or thin brick or stone finish could solve 
the English/metric wall problem. 


The Easy lugger Load Handler 


Profits soar 


from gear technology breakthrough. 


With a small investment in an Easy 
Tugger™ load handler you will increase profits 
by saving time, money, and trouble. The 
safety, convenience, and low price of the 
Easy Tugger™ is made possible by a 
revolutionary new breakthrough in gears and 
power transmission protected by a variety of 
U.S. and international patents including U.S. 
Patent No. 3,895,540. This new technology 
puts the old-fashioned winch and hoist in a 
class with the dinosaur—clumsy, unsafe, 
heavy, out-of-date. 

Safest 

Easy Tuggers™ are much safer than 
ordinary winches and hoists. A case protects 
fingers and knuckles. A replaceable shear ring 
prevents accidental lifting of oversize loads 
that might break the cable. There is at least a 
400% over-design on all parts. And our Load 
Handling Handbook, included free with each 
Easy Tugger™, will make you a pro at pulling 
and lifting. 

Strongest 

Tool Master's Easy Tugger™ has the highest 
strength-to-weight ratio of any winch. The 
Easy Tugger'" body is designed to take an 
8,000 pound load, and its cable has a safety 
factor of four times its advertised rating, and it 
has a totally rustproof case and drive unit. 


Saves You Money 

The Easy Tugger™ costs less and does 
more than the old-fashioned winch or hoist. 
Use an Easy Tugger™ to help on those jobs 
which would ordinarily require expensive extra 
labor, or a serviceman, jobs like repairing your 
own car or moving things around the house. 
Carry one next to your spare tire to puli your 
car out of a ditch or to use as an emergency 
tow cable. The Universal Mount, available 
separately, allows one Easy Tugger™ to be 
moved easily and quickly from one job to 
another. 


1 


The Easiest to Use 

The hand cranked Easy Tugger™ can be 
driven by an electric drill or socket wrench and 
will adapt to virtually any load handling 
problem. The cable automatically locks in 
position with no ratchet catches. The Easy 
Tugger™ has an easy lifting two-speed + 
transmission which gives maximum efficiency 
in handling light or heavy loads. You never 
waste time winding in the cable and the Easy 
Tugger™ is instantly ready to lift a heavy load. 


Use it Everywhere 

The Easy Tugger'" can be mounted 
vertically or horizontally, on just about 
anything; it can be attached with bolts, a chain, 
a hook, rope, stake, or trailer hitch. This load 
handler is a boat winch, a utility winch, a chain 
hoist, a ratchet hoist, a load binder, all in one. 


Tool Master, Inc. 
P.O. Box 2190 
Boulder, Colorado 80306 


[] Check or money order enclosed. 
O Mastercharge [] Visa Exp. Date 


To: 


Acct 4 _ = 


E Signature ——————— 
Ship to: 

É ШИШЕ LI o uM 
SOBI . . J. 1. 


City . . State | Zip 


Because of demand please allow 


45 to 90 days for lia Made i in U.S.A. 


50950 


Gear breakthrough 
replaces ratchet catches. 


Use it as a winch. ! 
Use it as a hoist. ' 


Use it with your electric 
drill or socket wrench. 


With the Universal Mount, 
one winch does the job of 
many. 


Easy lifting two-speed 
transmission. 


Totally rustproof. 


Saves time and money. 


You can take the motor out of your car with the 
same Easy Tugger™ you use on your boat 
trailer. 

If you use tools, you need the Easy Tugger. 
The Easy Tuggers™ come in five models for 
every application—hand powered in Y2 and 1 
ton models, 1 ton "endless chain" powered, 
and 11/2 ton 110V AC electric "Home and Shop 
Model," and 17 ton 12V DC electric "Outdoor 
Recreation Model." Information on options will 
be sent with each order. Even if you already 
own a winch, you should order a copy of our 
Load Handling Handbook, for $3.50 just to 
find new ways to use it. 


No Risk Guarantee 

Too good to be true? Try an Easy Tugger'" 
for thirty days without obligation. If you're not 
satisfied, just return it and your money will be 
refunded. 


For Credit Card orders, call toll free 


800 835-2246 


Kansas residents call 800 362-2421. 


Tool Master, Inc. 
РО. Box 2190 
Boulder, Colorado 80306 


Em BENE NEN дав иш шш EN EN EN NN BN 
lool Master Please send me: 


PS-2 
— Уг ton Hand Powered Easy 
Tuggers™ with i2' cable (2 $29.50 


-  1ton Hand Powered Easy 
Tuggers™ with 30' cable (& r^ $39.50 _ 


..  1ton Deluxe “Endless Chain" 
Easy Tuggers'" with 30° 
cable @ $54.50 
_ 1% ton 12V DC Electric Easy 
Tuggers™ @ $99.50 
1% ton 110V AC Electric Easy 
Tuggers™ @ $109.50 
Shipping and handling 
add $2.50 for each Easy Tugger™ 
 . .. Universal Mounts @ $5.00 
_ Drill Adapter @ $2.95 
_ Load Handling Handbook @ $3. 50 —— 
Colorado residents add 3% sales tax сЕ 


Total Price 
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FREE BLUEPRINTS and TRIAL LESSON 


—for your greater success in Building 


Beginners, craftsmen, even foremen and 
superintendents, have sent for these free 
blueprints and trial lesson in Plan Reading 
as a means of trying out Chicago Techs 
home-study Builders training. See how 
you can learn Plan Reading, Estimating 
and the practical details of all types of 
construction in your spare time at home. 
Mail coupon or phone TOLL FREE 
today for your free ranch home blue- 
prints, trial lesson and catalog on CTC 
Builders training. 
e PHONE TOLL FREE (24 HRS.) 
1-800-528-6050 Ext. 810 


CHICAGO TECH/School for Builders 
unn S. Mich gên Avenue, Chicago, 111. 60616 


CHICAGO TECH/School for Builders Veterans 
Dept. PS-20, 2000 S. Michigan Ave., Check 
Chicago, 111. 6061 Here 


Please mail me a Free Trial Lesson, Blueprints 


and Builders Catalog. | for tbe as ‘there is no 
obligation—no salesman will call 


HAE 2? 
ADDRESS 


HOT PIPES. 


Heat and Energy кон 
| Changes апу 3'' to 8" Flue Pipe 


| Р. О, Box 30182 


into a finned heating radiator. 
Converts 38'' of 3" pipe, 19" of 
8" pipe. Made of non-rusting, 
heat conducting metal for long 
life and greater efficiency. 
Installs in minutes, no tools 


needed. 
$6.95 plus $.95 shipping. 
WIL-MOR, INC. Dept.B 


Flue a 
a* 


Cleveland, Ohio 44130 


| Ohio residents add 515% Sales Tax. 


Save Gas-Add Power 


Look at these features! 

Gas Mileage increased 10-30% 

Power increased, 10-20% 

Increased torque through 
RPM range 

Prevents overheating 

Rotation-smooth and steady 

Less carbon deposit 

Easy starting 

Less pollution 

Prolongs engine life 

Plus! 


Its here! А new Japanese product 
from Sekon which gives you a 
solution to High Torque, High 
Power, and Less Fuel, simulta- 
neously! 


SWARUP is a static mixer which 
partially rotates the fuel-air тих. 
ture in the manifold in different 
directions. 


BEKON) 


SEKON INT'L CORP 
OF AMERICA 

2210 Wilshire Blvd. 

suite 577 PS 

Santa Monica, CA 90403 

(213) 393-9791 


A lifetime guarantee 
A 60-day money back guarantee 


SEKON 
INTERNATIONAL 


Üne barrel carb 
Two barrel carb 


World Wide Patent Pending 
Distibutors and Dealers needed 
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Video cassette 
— dual-tracks give 8 hours’ play 


А tape price of only $5 an hour and 
eight hours of playing time on one cas- 
sette—that's the promise of the Video 
2000 video-cassette-recorder system. 
The new tape-cassette and VCR for- 
mat was jointly developed by Philips 
in Holland and Grundig in Germany. 
Their VCR system is incompatible 
with the Japanese recorders that have 
cornered the market, and it is tops in 
tape economy and technical features. 

Long-play is achieved by a unique 
reversible, dual-track cassette that 
flips over just like the familiar audio 
cassette Philips pioneered. The cas- 
sette is about the size of a paperback 
book, and the two tracks on standard 
half-inch tape give four hours of play- 
ing time in both directions, for a total 
of eight hours on one cassette. 

Each ultra-narrow video track is a 
quarter of the width used on the ear- 
lier Philips N1700 deck, which has 
only three hours' capacity and four 
times the tape cost per hour. This is 
made possible by a high-precision 
electronic-control system called Dy- 
namic Track Following, a professional 
concept applied for the first time to 
consumer equipment. The rotating 
video heads used for helical scanning 
are mounted on piezoelectric crystals. 
They are fed with a control signal to 
jigglethe heads into continuous align- 
ment with the magnetic tracks. 

This self-correction technique 
makes it possible to eliminate the ex- 
tra track of synchronization pulses 
along the tape edge used by all other 
video systems. Thus there is room for 
wider sound tracks for improved audio 
response or future stereo. Frequency 
range on stereo still extends to a medi- 
um fidelity of 12.5 kHz, thanks to the 
wide audio tracks. There's also space 
for an additional "cueing" track to lo- 
cate specific recordings anywhere on 
the tape. These are visually identified 
by a four-figure counter on the deck. A 
"search" button finds them after the 
selection is made on a digital key- 
board. 

Tape speed is 2.44 cm/sec (0.96 ips) 
(slower than on earlier Philips mod- 
els), which helps playing time. Anoth- 
er benefit of Dynamic Track Follow- 
ing is that tapes recorded on one ma- 
chine are fully compatible for play- 
back on other decks, or on future ma- 


TAPE TRANSPORT SIDE 1 
Philips VR 2020 VCR has infrared re- 
mote control. The $1300 deck is not yet 
available in this country. Reversible cas- 
sette has two tracks running in both direc- 
tions for up to eight hours of play. 


chines based on the 2000 system. 

The new VCR is equipped for auto- 
matic recording of TV programs 
through the use of a microprocessor 
circuit. The microprocessor memory 
can store instructions for 26 TV chan- 
nels, and five programs on different 
stations can be preselected up to 16 
days in advance. А machine automat- 
ically returns to the tape starting 
point once the recording has been 
made. Since the deck senses which of 
four tape lengths is being used, the 
microprocessor can alert you if you've 
exceeded the recording time available 
for automatic operation. 

The microprocessor also simplifies 
mechanical operation of the deck. If 
you want to remove a cassette while 
the machine is playing, for example, 
you can press the EJECT button. The 
machine stops automatically, rewinds 
the tape, and ejects the cassette. 

Magnavox, an affiliate of Philips, 
will market the video deck in the 
U.S.—Dawid Scott 


Memo calculators 
store your facts 
and figures 


TOSHIBA 


vo a 


Pocket-sized LC-1038MN from Toshiba 
(top) displays time in zones around the 
world, has memo and calculator func- 
tions. Larger EL-6200 Sharp model 
(above) has more memories, includes 
stopwatch function. 


Always forgetting appointments? Two 
new $100 calculators that store alpha- 
numeric messages also have date, 
time, and alarm functions. When an 
alarm beeps, your stored reminders 
are spelled out on LCD's. Toshiba's 
LC-1038MN has 30 memories to store 
messages at dates and times up to one 
year ahead. The owners manual, 
though, has tiny print and a format 
that makes it tough to learn how to 
use this model. 

Sharp's EL-6200 is a handy desk- 
top electronic diary. It's dot-matrix 
LCD makes letters more legible than 
some on Toshiba's 1038 (where a "T" 
is also a "7," for example). The Sharp 
model has 38 alphanumeric memories 
with alarms. To help remind you of 
appointments, the display has special 
symbols for travel by plane or car, 
phone calls, entertainment, and meet- 
ings.—John Free 
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Compare Tioga features with those of any other motor home. Tioga has it 
all — including many former options that are now standard features. 


Compare construction. Tioga uses Vacubond sidewall construction 
with low maintenance fiberglass, block foam insulation, 


a steel frame and interior wall panel— 
vacuum pressed together. For superior 
strength, durability and a quiet ride. 


Compare size. The Tioga motor home 
is really maneuverable. Its compact 
size means less weight and greater 
fuel efficiency. 

50 visit your Tioga Dealer and 
compare. Tiogas are available from 
20' to 25' in length. The very affordable 
Tioga-Arrow is built in lengths from 19’ 
to 22' Feature for feature, you'll find 
them the best values in motor homes today. 


BY FLEETWCOD, 
The right ideas at the right time. 


For information, write: Fleetwood-Tioga, Dept. M20, PO. Box 7638, Riverside, CA 92523. 


SpeakerGuts. 


E ipa 


The absolute latest in 
advanced speaker techno- vg 
logy. Wave Aperature мы —— ИР 
Drivers, the Patented | = 
Nestrovic Woofer System, raw Й Пи 
speaker components selected for ummm 
their excellence. Horns, crossovers, subwooters, woofers, 


midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top quality 

speakers and design information. Send for FREE 48 page 
color catalog from the largest, most xe eh speaker 
kit manufacturer in the world. DON'T DELAY. Write today! 


Ӯ с ecakerlae 
Dept. 185, 735 N. Northlake Way 


Seattle, Washington 98103 


NOW YOU CAN MAKE 
EXTRA INCOME 
$17.95 GETS YOU STARTED 
BADGE-A-MINIT is your part- _ "UN уш 

ner in the fight against inflation. The 


E demand for pin-back badges 


and buttons is bigger than ever. 

Cash in on the coming elections. 

New starter kit has everything 

you need to get going for only 

$17.95 plus $1.75 shipping. (III. res. ` 
add $.90 tax). Write for FREE, New 64-page, full” 
color catalog packed with money-making ideas. 


FREE CATALOG 


` BADGE-A-MINIT, Ltd., Box 618, Dept. P5-20 
Civic Industrial Park, LaSalle, IL 61301 


THREE WAYS TO PASS 
A GAS PUMP. 


You're looking at three of 
the most economical ways of 
getting from here to there di. 
on two less wheels than youre =. F 
probably using now. Г d 

The Yamaha XS400 Special II. 
Mid-size and manageable and 
surprisingly quick, it'll also 
squeeze 64 miles from a gallon 
of gas. 

The sporty XS650 Special II 
lives up to its British heritage 
by sipping petrol at a most 
conservative rate. It'll make a 
gallon go 58 miles. 

With one big cylinder, the 
SR500 produces incredible 
power and torque. And also : 
incredible mileage: over 60 
miles to the gallon. 


REGULAR 105 
холо LOG 
PREMIUM 110 


CLOSED 


| SATURDAYS. SUNDAYS. SR500 
and HOLIDAYS | 


XS400 Special II 


Those little signs outside 
the Exxons, Shells and Texacos | 
of the world are trying to tell 
you something. 

They're telling you to get 
a Yamaha. 


YAMAHA Mileage figures based on EPA testing for city riding. Your mileage may vary depending on the way you ride. 

| Although not shown, one or two rear view mirrors are standard equipment. Always wear a helmet and eye protection. 
, “Тү 

When you know how they ve built. 


Nola's 
ower 
aver 


— how ЇЇ can save 
energy in your home 


Trying the NASA-designed 
device yields curious— 
and money-saving—results 


By E. F. LINDSLEY 


Ever since I wrote about the NASA/ 
Nola power saver that promised to 
save up to 50 percent of the energy 
used by ordinary induction motors 
[PS, July ’79], Гуе been aching to try 
one myself. Naturally, I wanted to 
find out if the device would work as 
well in my home as in the lab—would 
it really save power for me? But there 
was more to learn. How fussy was it 
about the kinds of motors it controls? 
And did I have to be an electronics 
expert to make it work? 

Now, after a long day knee-deep in 
sawdust, jointer chips, and metal 
turnings, I can report that power sav- 
ers do indeed save energy—though not 
always. There were some real-life an- 
gles I hadn't thought of before. But 
before learning how the device per- 
forms you should know a little about 
how it works. 


What is it? 

The power saver was developed by 
Frank Nola at NASA’s Huntsville 
Space Flight Center as an offshoot of a 
program to reduce power consumption 
in spacecraft motors. Nola calls it a 
PFC, power-factor controller. I prefer 
to call it a power saver, however, be- 
cause that’s what it does. 

Most motors, such as those in my 
workshop, work directly from stan- 
dard line voltage, and are sized for the 
heaviest loads they're likely to en- 
counter—wasting as much as 50 per- 
cent or more of the used power when 
running free or under light loads. 
Nola's controller, however, monitors 
motor load and uses an ingenious elec- 
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Free-running saw blade drew 320 watts at 
120 volts when author bypassed power 


tronic circuit to control the voltage 
supplied to the motor through a triac. 
This solid-state device chops the volt- 
age to the motor down just enough to 
run the motor and carry the load. 

At the time of this writing, 22 man- 
ufacturers are NASA-licensed to 
build power savers. Only a few, how- 
ever, are really at or entering the pro- 
duction stage. (Electronic Relays, 
Inc., for instance, the company I re- 
ported on previously, has begun pro- 
duction, but at the time of my tests 
had no units available.) 

The units I tried were made by Sun- 
bird and Nordic Controls, but neither 
of the two controllers was in the final 
form in which it will be sold. The 
small Nordic package was housed in a 
cast-metal box intended for mounting 
on or near a motor. Wire leads extend- 
ed out of the box with ordinary plugs 
attached for connections. The Sunbird 


saver. With power saver, the motor started 
at 85 volts and wattage dropped to 260. 


unit is temporarily enclosed in an 
oversize metal box with two terminal 
strips mounted on it for my own input/ 
output plug connections. The Sunbird 
also had a handy switch that enabled 
me to cut the power-saving circuit in 
and out at will with the motor run- 
ning. Along with a power switch, the 
two controls are fine for testing but 
not likely to be included on production 
units. 


Testing 


My goal was to measure the power 
used by various motors under a vari- 
ety of load conditions. Easy, I thought, 
since I had a couple of lead wires in 
and out of each box. I could measure 
voltage and amperage with an Am- 
probe, multiply the two together, and 
come up with watts. Not so. Nola and 
others had warned that this wouldn't 

Continued 
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Nola's power saver 
[Continued] 


Lr еа, 


istered 95 volts and 400+ watts momen- 


work. They were right. Because of the 
peculiar wave forms produced by the 
triac, all I got was a mess of ludicrous 
readings. 

А suggestion from Nordic's presi- 
dent, Dennis Walstad, sent me to Rob- 
inair Mfg. Corp., in Montpelier, Ohio. 
These people came up with a lovely 
blue box with both wattmeter and 
voltmeter built in. You simply plug it 
into the power saver and plug your 
test motor into it. Watts and volts 
read out directly. Suddenly the read- 
ings all made sense. That was when I 
really started to learn something 
about the power saver. 

As a starting point, I plugged my %- 
hp, 10-in. table saw into the meter 
with the power saver in OFF position 
and turned on the saw. I read 120-- V 
and 320 W after the initial inrush of 
current, which pegged the wattmeter. 
Since the motor was merely running 
and I wasn't sawing anything, I con- 
sidered it a no-load condition. I was 
wrong. 

Flipping on the power saver 
dropped the input voltage to 90 and 
the watts to 250. That didn't seem 
right. l'd been told that the no-load 
voltage had been factory set to about 
70 V. A phone call to Dave Rapacz at 
Sunbird brought a guess that my rath- 
er high line voltage was the prob- 
lem. 

Both the Sunbird and the Nordic 
units have a tiny little internal 
"tweaking" screw. You turn the screw 
slightly to adjust a pot (potentiome- 
ter) for optimum no-load input volt- 
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Forcing a 2x4 through the saw only гед- 


tarily. Saw had to be abused to raise me- 
ter to 100 volts—a saving under load. 


age. Basically, that's the voltage at 
which the motor will just start reli- 
ably. 

With the motor running, I cut back 
the pot to 70 V and the motor ran fine. 
But when I turned it off and then on 
again, it merely hummed. Apparent- 
ly, the factory adjustments were made 
with a bare motor—no pulley, no belt, 
no saw blade. I slipped the belt off the 
pulley of my saw. Now the motor 
started and ran at 70 V and 95 W. 


A big lesson 


To the factory, no load was a bare 
shaft, and not a saw running but not 
cutting. The same held true for all my 
shop-tool motors. The bandsaw had to 
get a pair of wheels and a snug saw 
blade moving. The metal lathe had to 
wind up a couple of pulleys and the 
gears to the feed screw. The drill press 
had to start the spindle turning, and 
the air compressor, even with an air- 
release valve, had to buck the com- 
pressor friction. Nothing really 
started with absolutely no load. The 
solution was to boost the minimum 
voltage to about 90 V—right back to 
the factory setting. Then I could plug 
a heavy-duty extension cord into the 
power saver and run anything in the 
shop. 

My past experience with earlier 
power savers showed a sort of power 
sag and slow recovery under loads. 
Therefore, I made a point of making 
each power tool work harder than I'd 
ever normally push it. The Nordic and 

Continued 


| 1978 Я J REYNOLDS TOBACCO CO 


That Cigarette Smoking Is Dangerous to Your Health. | 


Meniko Seah 


Salem 


^ | Light 
Refreshing light menthol. УШ 2 1005 
Low tar. 2 
Satisfying taste. 
The best selling low tar menthol. 
Salem Lights. 


Hho Bust Tho: 


Warning: The Surgeon General Has Determined 


10 то. "tar", 0.8 mq. nicotine av. per cigarette, ЕТС Report MAY 7B. 


Here's what one customer said: 


‘If | had the tools and materials 
to build mv own bike from 
scratch, I don t think I could build 
one апу better.” John Jurenka, 

; Santa Monica, CA 


Save assembly costs when you build your| 


rugged work or play machine (in y 6 — 12 
hours) with an easy kit from Carl Heald, Inc. 
| Choose from 10 bike, 8 tryke models; engines 

M írom 5 to 16 Н.Р. All have Comet torque 
converters (no shifting); full suspension 
(smooth ride); tubular steel frames нүз off 
rough going). Optional electric start, lights for 
licensing, ,other accessories. 


NEW VT-1012| 


DE Special Offer 
FANS — One FREE 
accessory 

with bike or 

tryke order! 


Dept. PS-20, P.O. Box 1148 


Benton Harbor, MI 49022 ff 


WASTE OIL HEATER 


For Shop, Gara M i 
Warehouse and 


Waste Oil Worth 80€ per | 


gallon as a heating fuel. 
Pay Yourself not the fuel 


companies. Heat with any | 


type of waste oil. LENAI 
Waste Oil Heaters are a 


smart investment. Models | 


75,000 and 130,000 BTU 

Forced Air. 

PROVEN * SMOKELESS 
ORLESS 


А ж 
LENAIR INDUSTRIES INC. 
Р.О. BOX 1017-D 


JANESVILLE, WI pine 
_ DEALER INQUIRIES WELCO 


Rockwell Bloc Sander— 
Palm grip design for one hand 
control switch, off- 


SILVO (BRAND NAME) TOOL CATALOG 


Hi tuin s "us UAM TOOL VALUES: 
XC Xx 
, 8 вес um 
Ridgid, C ise-Grip, Rude t Books, 'tInimat, 
ا‎ Had General, 
Advertised bran and 
shi MEME" пага 
CATALOG today. 


SILVO HARDWARE CO. 


2205 Richmond St Dept. PS0-2, Phila., Pa. 13125 
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Nola's power saver 
[Continued] 


Voltage-adjustment pot showed beltless 
motor will run down to 55 volts, but it 
won't start with belt on. Misaligned belt 
pulleys wasted as much as 50 watts. 


Sunbird units were different from 
what Га seen before. They both have 
“bump-load” compensation circuitry. 
They jumped on sudden or extreme 
loads instantly—the voltage and watt 
indicators swung upscale with no evi- 
dence of sag. 

I made a lot of notes on before-and- 
after trials with the power savers. 
They work. Even under heavy loads 
they'll save some power. No matter 
how hard I pushed the load, the volt- 
age never passed 100 and the wattage 
was always below what the machine 
pulled without the controller. By ad- 
justing for each motor (a point just 
above where they wouldn’t start) I 
could come up with about a 45 percent 
saving. By setting the voltage for the 
worst-case motor starting at 90 V, I 
could average a 35 percent saving. 
Generally, the older the motor, the 
less impressive the saving. Two %4-hp 
motors, one a 1929-vintage Fair- 
banks-Morse on my compressor, and 
the other a 1949 Wagner on my joint- 
er, both showed up as more efficient 
than more modern motors. Apparent- 
ly the old-timers used more iron and 
copper and watched internal clear- 
ances more carefully. 


Potential appliance trouble 

My drill press has a built-in light 
bulb above the work table. The 100-W 
bulb showed up as 100 W on the meter 
without the power saver on. But with 
the power saver reducing input to the 
motor, the bulb dimmed measurably, 
making it useless as a work light. 
Here was something to think about. 
What about other items in an appli- 
ance that must have full line voltage 
and a standard 60-Hz wave form to 
operate correctly or safely? In indus- 
try it shouldn't be too difficult to wire 


around such things as relays, coun- 
ters, or hydraulic and coolant pumps. 
But what happens at home if you try 
to use a power saver with your auto- 
matic washing machine or dishwash- 
er? Even semi-automatic washers 
have solenoids to control drain valves, 
dryer drum brakes, etc. Dishwashers 
are full of cute electrical controls. 

Or what about a frost-free refriger- 
ator with a heater element? If you had 
a reduced voltage input through the 
power saver, the timed de-icer ele- 
ment would come on but it wouldn't 
develop normal heat—or such were 
my first thoughts. When I checked it 
out, however, I found that the heater 
timer also cut the compressor-motor 
circuit during the defrost cycle. Since 
the heater is a resistive load, the pow- 
er saver supplies the full line voltage. 
Then, when the cycle is over, the saver 
limits the compressor motor. It works 
fine, but how much energy you'll save 
depends on the motor's efficiency. 

Certainly any device dependent on 
heating a calibrated resistance wire 
would be in trouble, although the tim- 
ers I tried (motor-driven and depen- 
dent upon the 60-Hz wave form) ap- 
peared to keep the correct time. My 
only conclusion was that before hook- 
ing a power saver into anything but a 
simple electric motor, you 'd better 
give some thought to what else might 
be affected. 

After quite a few hours of testing 
these two power savers, there was no 
question that they worked very well 
on conventional motor drives with ir- 
regular loads and light loads. They 
even saved appreciable power under 
most normal loads. These two units, 
both of industrial quality, will each 
sell for about $80. If you're bent on 
saving power for the sake of saving 
power, there's no question you'd re- 
duce your billing somewhat on motors 
such as I tried. But, unless you were in 
your shop using power tools for long 
hours every day, it would probably 
take several years to save enough to 
pay for a power saver. (But see table in 
the July article for potential nation- 
wide savings.) 

In other pure motor applications 
around the home, however, such as a 
furnace-blower motor, which may run 
almost continuously, you could possi- 
bly get a payout in a year or two. Pow- 
er savers work, but you have to use 
them wisely. B 


MANUFACTURERS' ADDRESSES 

Sunbird, 6949 Washington Ave. S., Minneapolis, MN 
55435; Nordic Controls, Division of Furnas Electric Co., 
155 N. Van Mortwick Ave., Batavia, IL 60510; Electronic 
пена, Inc, 1438 Brook Dr. Downers Grove, IL 
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. Billy the Kid, Wyatt Earp, 
Jesse James... 


L| 


115 - \ ах". | | إا‎ 1 AY | 
| | ra L "i Xt "аша. | \\ ү! 
а ж | ree 1 \ 


E Es. eri m rs амт 


) ЖЕЗ i у тым жыка лад а. 


* 


Now you can probe behind the tall 
tales and relive the events that led to 
the shoot-out at the O.K. Corral. 
Follow Billy the Kid into the Lincoln 
County War. And meet hired gun 
Tom Horn who s lized in shoot- 


инш Ж иии : 


T ing rustlers for $ 00 a 
an The Gunfehte Мег» intro- 
© duces THE OLD WEST 
© series as hair-trigger 
А posse trailed Cherokee Frontier justice, vigilante cem по а no writs of error. уна attomeys’ fees سے‎ tempers and raw frontier Lo 
Ж» justice help stake the claim —Эй 


outlaw Ned Christie to his for these accused murderers, dragged from jail by an impatient mob. „= 

canyon hideout. It took a i 
half dozen sticks of dynamite 
and a hail of bullets to bring 

him to justice. 


that "God did not make 
all men equal, Colonel Colt did.” In the 
fact- and action-packed volumes of TH 
OLD WEST, you'll meet gamblers who 
used dice shavers and dozens of other 
tricks to make sure the odds were neve; 
even. Tough frontier women. Indian 
fighters like the ill-fated George Custer 
and the dough ruthless Phil Sheridan 
Men like Cet io Joseph, mastermind of 
an incredible 1,700-mile running battle 
with the Army. Finally, you'll watch as 
stagecoaches, riverboats and railroads 
knit the young country together. 

To begin, mail the card. 


The trip from Atchison, 
Kansas. to Placerville, Cali- 
fornia, took 17 days aboard a 
Concord coach. a favorite 
target for bandits, Fully 
loaded, The Concord 
could carry 2] passen- 
gers in cramped 
quarters inside 
and on the roof. 
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High, wide and handsome books 

Padded covers, hand-rubbed for an antique 
leather look, embossed in Western saddle des 
240 pages, some 250 illustrations. 8'^" x 11”. 


JI WHD. Koerner. Whitney i. > 
, Gallery of Western An, Cody, У Wyo. 
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THE SOLDIERS 

THE FORTY-NINERS Тһе plain-as-khaki truth 
Deserting jobs and families, about cowards and heroes, 
clerks and teachers, farmers, wise and foolish generals. 
soldiers and drifters swarmed including Indian fighters like 
west for the gaudiest adven- Sherman, Sheridan, Rene 
ture of their lives, — .— and Custer. 
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Yes, I would like to examine The Gunfighters. Please send it to me for 10 days’ free 
examination—and enter my subscription to THE OLD West. If I decide to keep The 
Gunfighters, 1 will pay $9.95 ($11.95 in Canada) plus sippi g and handling. Î then 
will receive future volumes in THE OLD West series, np one volume at a time 
approximately every other month. Each is $9. 95 (81 ($11.95 in Canada) plus shipping 
and handling and comes оп а 10-day free-examination basis. There is no minimum 
number of books that I must buy and I may cancel my subscription at any time 


тир р by notifying you. 
do not choose to keep The Gun nfi, Aters, I will return the book within 10 days, E ode. т й 
my subscription for future volumes will be cancelled, and I will be under no further 4 - Wyatt Ear d ке ЧЕ ki adis. 
obligation. tant marshal's wages by moon- 
lighting as a faro dealer in Dodge 
иу. B. Billy the Kid, good 
Name. rmn qe - — humored and merciless, was 
GONE prin] gunned чп at 2L C. Bar Mas- 
terson, à e City lawman once 
Add - — Ap LS credited with killing one man for 
every year of his life. D John 
Ci Wesley Hardin, once shot a hotel 
ity - uest for snoring too loudly. E : _ 
MA Zip or Sheriff Frank Canton, wanted THE RAILROADERS THE COWBOYS 
وا‎ Mocsa ——ć o< —Ġ—ć Ğă under another name for bank Entrepreneurs ... engineers Overworked, lonel 
——- — ону, лор апе pur ee and ipsu a, .and work exploited by the cattle 
: i ' є ; " " murder. esse James, a Baptist crews who laid the tracks, barons, and menaced b 
Ordering for à school or library? Check here (| — ). Canadian Residents: Mail form in envelope. minister's son. led his gang on 26 fought off Indians and Indians, they did their jo 
щул holdups. pounded home the last and hel the West for 
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PS Whats News 


This month's cover shows a giant stadi- 
um, a community theater, picnic and 
roadside shelters, a cathedral with a 160- 
foot-high spire, and a solar home with a 
roof that is both structurally functional 
and a solar collector. 

These diverse structures utilize a com- 
mon building element: the hyperbolic pa- 
raboloid, or “hypar” as it's called by Dr. 
Joseph Kersavage, associate professor of 
architecture at the University of Tennes- 
see. 

We met Dr. Kersavage a few months 
ago when he dropped by the office to 
show us a box of slides. The scale models, 
prototypes, and full-scale buildings that 
flashed on the screen represented only a 
few of the configurations possible with a 
shape that—until Kersavage's research— 
had been considered a "geometrical curi- 
osity." We were intrigued enough to send 
Senior Editor Richard Stepler to Knoxville 
to look at the professor's work. 

^While a lot of development remains to 
be done on the solar applications," re- 
ports Stepler, "there's no denying that 
Kersavage has come up with an extremely 
promising building technology. His hypar 
is strong, light, easy to build, and can be 
prefabricated and erected on site. | think 
Joe Kersavage's hypar will have a bigger 
impact on architecture than Bucky Fuller's 
geodesic dome." 

We were impressed with the story Rich- 
ard brought back and decided to feature it 
on this month's cover. Will the hypar 
make a bigger impact than the geodesic 
dome? Read the story beginning on page 
74 and decide for yourself. 


Gossamer Albatross to fly again 


A sister ship of the aircraft that made his- 
tory last summer by flying across the En- 
glish channel under human power [PS, 
Dec. '78 and "PSWhat's News,” Sept. '79] 
will be used in a high-altitude research 
program sponsored by NASA. Called the 
Gossamer Albatross No. 2, the research 
vehicle is one of several human-powered 
aircraft designed and built by Dr. Paul 
MacCready, president of Aerovironment, 
Inc., of Pasadena, Calif. The two-month 
flight program will be conducted primari- 
ly by Dr. MacCready under a NASA con- 
tract. The purpose is to study the flight 
characteristics of a lightweight, low- 
speed plane for possible application to fu- 
ture aircraft capable of flight at extremely 


high altitude. Special emphasis will be fo- 
cused on developing a lightweight data 
system to measure stability, control, and 
performance characteristics. The aircraft 
will be flown first using human power. 
The pilot will pedal the bicyclelike machin- 
ery to drive the propeller. Later it will be 
studied in towed flight with the propeller 
off, and with the propeller powered by an 
electric motor, to acquire data on steady- 
state conditions. 


Changing the weather— 
intentionally or otherwise 


Seeding clouds to make rain or to modify 
storms has been attempted in many ex- 
periments going on since the late 1940's 
[PS, March '65]. Experts have disagreed 
asto whether the attempts have been suc- 
cessful. Now the weight of evidence 
seems to be tipping towards those who 
claim the schemes are practical. "Weather 
modification is scientifically possible," 
Richard A. Frank, administrator of the Na- 
tional Oceanic and Atmospheric Adminis- 
tration (NOAA) said recently, "and the na- 
tion must make a long-range effort to de- 
velop it." 

Frank said weather modification is at 
work now. Supercooled fog is being 
cleared from airport runways; apparent 
precipitation increases of up to 20 percent 
have been noted from seeding mountain 
clouds; winter cumulus-cloud seeding is 
now done operationally in Israel; hurri- 
cane experiments are encouraging. 

In another recent development, Dr. Er- 
nest M. Agee, a Purdue geologist, has 
concluded a new statistical study of global 
weather data collected by NOAA over the 
past 30 years. He says the data show that 
the Earth's climate has been getting cool- 
er over that period. Continued fall in glob- 
al temperatures will eventually change 
weather patterns so much that agricultur- 
al patterns will be drastically altered, he 
said. This view is in contrast to the pro- 
nouncements of some other climatolo- 
gists you've read about in the papers. 
They've been warning that the Earth's 
weather has been getting warmer as a re- 
sult of the "greenhouse effect" caused by 
carbon dioxide released to the atmo- 
sphere from burning fossil fuels. Do you 
suppose we can learn enough, soon 
enough, to pull off a balancing act with the 
CO; blanket saving us from another ice 
age? 


Diesel debate 

We are still getting letters about E. F. 
Lindsley's article in September in which 
he wrote that "switching over to diesel 
would do little to help our energy situa- 
tion." Readers who own diesels disagree, 
based on their own experience of getting 
more mpg than with comparable gaso- 
line-powered cars. They are missing the 
point. No one can argue that a diesel-fu- 
eled car won't get more miles per gallon 
than an otherwise identical gasoline-en- 
gine version. А couple of million drivers of 
diesels can happily attest to that. But there 
is a catch: One 42-gallon barrel of crude 
oil will yield about 18 gallons of gasoline, 
but only a little more than eight gallons of 
automotive-grade diesel fuel. A diesel 
would have to get over twice as many 
miles per gallon to go as many miles as a 
gasoline-powered car on the yield from 
one barrel of crude. On the average, a die- 
sel gets only about 25 percent better mile- 
age. On a national basis, our energy situ- 
ation depends on how many miles we can 
get from a barrel of crude oil—not how 
many miles a single individual gets from 
the fuel he puts in histank. And the picture 
is not all that rosy even for the individual. 
As long as most of our cars burn gasoline, 
the ratio of gasoline-to-diesel-fuel yield 
from a barrel of crude provides more than 
enough diesel fuel to run our trucks—so 
the price of diesel fuel, historically, has 
been somewhat lower than that of gaso- 
line. If most cars on the road were diesels, 
the economic force of supply and demand 
would drive the price of diesel fuel far 
above that of gasoline. 

If all this is true, you might ask, why did 
the automobile companies suddenly start 
making diesels? You'll find the answer in 
something called Corporate Average Fuel 
Economy (CAFE), a federal mandate for 
each car company to meet certain aver- 
age-mpg standards for all the cars it sells 
in a given year. A high-mpg diesel helps 
that average, even though, in the long 
run, it will not help our shortage of 
petroleum. LB 


RLS, Tiedt 


Editor-in-Chief 
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Hypar structures 
Light, easy fo bulla, 
cheap- and permanent 


"Geometric curiosities” 
that could transform 
architecture have solar 
applications, too 


By RICHARD STEPLER 
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KNOXVILLE, TENN. 
I'm standing in an architecture labo- 
ratory on the campus of the Universi- 
ty of Tennessee. Actually, the room 
was originally a handball court. You 
enter it through a small door with a 
narrow viewing slit. The room is long 


and narrow, and the ceiling is very 
high. There are no windows. 

А structure looms ominously in this 
darkened space; its huge, pointed 
prow juts seemingly 40 feet into the 
middle of the lab. Supporting struts 


Continued 


A few of the structures possible with 
the hyperbolic paraboloid, or hypar: 
One-quarter-scale prototype of a 160-ft.- 
high cathedral for Managua, Nicaragua 
(facing page). Hypars in "umbrella" con- 
figuration comprise entry in fast-food- 
chain design competition (top, this 
page). Below it, left, is “Batwing,” an 
all-purpose shelter. At right is a solar- 
house model; each hypar has a different 
orientation to allow for seasonal change 
in sun angle. Above right is "Tepee," a 
project framed with 4x6 pine. “Bundt 
Cake," above left, is a greenhouse with 
curved PVC-pipe frame. At left, Prof. 
Kersavage explains hypar with optical 
properties; mylar-covered surface re- 
flects and concentrates sunlight. 
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(1) Begin with a four-sided, nonflat frame. 
In this example, welded steel rebar is 
used. Interior members (the "Kersavage 
cross") keep the outer frame members 
apart as the screening is applied. (2) Start- 
ing at the center, strips of aluminum, 
steel, or fiberglass window screening are 


descend on either side. In its center, 
about 15 feet above the floor, is a "fly- 
ing bridge." It is a structure con- 
structed of hyperbolic paraboloids— 
"hypars," for short. 

Beneath this bizarre assembly a 
slide projector has been set up, and, 
along with a half-dozen architecture 
students, І am viewing slides of mod- 
els and prototype structures that em- 
ploy this unique and revolutionary 
building system, a system that might 
just dramatically change the shape of 
our homes, churches, schools, and of- 
fices within a few decades. 

The man who's flashing the slides 
on the screen is Dr. Joseph Kersavage, 
associate professor of architecture at 
the University of Tennessee's Knox- 
ville campus. As the slides flash by, 
we see a model of a 300-foot-diameter 
stadium; a tropical home built on an 
island in a lake in Nicaragua; a proto- 
type for a cathedral with a spire 160 
feet high; a cooling tower for a power 
plant; picnic and roadside shelters; a 
proposal for a fast-food restaurant; 
scale models for a church, a theater, 
and a community center; temporary 
structures for exhibitions; and, per- 
haps most intriguing of all, models of 
solar homes, in which the structurally 
functional, weatherproof roof is also a 
solar reflector, concentrating sunlight 
onto receiver tubes. (ГІІ talk more 
about solar applications later.) 

What is most remarkable is that all 
of these diverse structures employ a 
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fastened to opposing frame members and 
attached with a hot-melt glue gun. (3) The 
next strip goes acrossthe first, attached to 
opposing struts. Screening isn't pulled 
taut; it's applied much as is wallpaper. (4) 
Third strip overlaps first by two or three 
inches. (5) Remaining strips are applied 


form of the same building element— 
the hyperbolic paraboloid. The hy- 
pars advantages are strength, light 
weight, low cost, ease of fabrication, 
and permanance. 

"Until recently," explains Kersav- 
age, "the hyperbolic paraboloid was 
considered a geometric curiosity 
with practical applications only to 
concrete shells. Even there, the ex- 
pense of the formwork necessary for 
construction caused its demise. Now, 
hypar structures can be constructed 
easily and simply without forms, re- 
sulting in buildings that are stronger, 
lighter, and more economical than 
conventional structures." 


The hypar defined 


Just what is a hyperbolic paraboloid 
and how is it constructed? Kersavage 
defines it this way: "If two nonparal- 
lel, nonintersecting lines in space are 
each divided into equal parts (an 
equal number of parts to each line), 
and the division points are connected, 
then a warped surface is generated. 
This is called a hyperbolic paraboloid. 
The surface has a double-opposed cur- 
vature, and it cannot be produced 
from a flat plane." 

As conceived by Kersavage, the hy- 
par appears deceptively complex, yet 
it is quite simple to build. "This is not 
high-technology construction," he 
says. "Anybody can come in and 
produce a surface quite close to this 
every time he tries." Kersavage be- 


similarly, all overlapping preceding strips, 
in double-herringbone pattern. (6) Com- 
pleted hypar is a tensile structure; coating 
it with lightweight cement makes it a shell 
capable of supporting hundreds of 
pounds per sq. ft. The point-to-point tem- 
porary brace will be removed later. 


lieves that even do-it-yourselfers can 
readily master the techniques of 
building the hypar. 

First, construct a four-sided, non- 
flat frame. ("It's like trying to build a 
picture frame that won't lie flat,” says 
Kersavage. "Everybody's had that - 
problem.") The sides need not be 
straight (see the "Bundt Cake" on the 
preceding page). Secondary interior 
members (dubbed the "Kersavage 
cross" by the professor's associates) 
keep the outer members, or struts, 
from bending. 

Now, standard aluminum, steel, or 
fiberglass screening cut into strips 
about 12 in. wide is attached in 
straight lines beginning at the middle 
of opposing struts and alternating and 
overlapping (see photos above for 
more details). The screen is fastened 
to the frame by staples, hot-melt glue, 
or other means, depending on the ma- 
terial. Steel rebar, 2x 4 and 4x 6 fram- 
ing, steel pipe, and PVC pipe are some 
of the framing materials Kersavage 
and his students have used. 

The entire screen surface is then 
coated with a semirigid material such 
as acrylic plastic. This joins the screen 
strips at the overlaps, fills in the holes 
in the screen, and creates a surface. At 
this stage, the hypar is a tensile struc- 
ture capable of supporting about 40 
pounds per square foot. "Window 
screening is deceptively strong," says 
Kersavage. "When it's flat you can 
push it around, distort it; when it's 


curved—that's when it picks up its 
strength." 

The hypars can be prefabricated, 
stacked (“just like Pringle's potato 
chips,” says Kersavage), shipped, and 
assembled on site in virtually unlim- 
ited combinations. Then they can be 
brushed or sprayed with a light- 
weight, plastic-modified concrete af- 
ter assembly. This eliminates the 
need to ship heavy, precast panels. 
The result is a shell, capable of sup- 
porting hundreds of pounds per 
square foot. “And it’s all done without 
expensive formwork,” Kersavage 
points out. 

I asked Kersavage how he thought 
of combining commonplace materials 
to come up with such an exotic yet 
simple shape. “I did my dissertation 
on tensile structures,” he explained, 
“and learned that we were trying to 
produce a smooth surface—not a fish 
net—with hundreds of holes using rel- 
atively few large cables. Then we'd fill 
in the holes with separate panels—an 
expensive, time-consuming process. 
Instead, why not use a hell of a lot of 
little cables and then just goop the 
surfacing material on?" Like 10- 
cents-per-square-foot window screen- 
ing and vinyl acrylic. 


Strength of the hypar 


Kersavage's students recall an inci- 
dent involving one prototype tensile 
structure, the Batwing (see color pho- 
to) Since there was no permit for a 
permanent structure on campus, 
Batwing had not been firmly an- 
chored to the ground. Shortly after 
completion, a high wind “walked” the 
structure across a lawn, where it came 
to rest atop a Volkswagen. The car 
was demolished. Batwing, however, 
sustained only minor damage. | 

George Nez, National Park Service 
engineer and outspoken advocate of 
Kersavage's hypar structures, was re- 
sponsible for construction of a work- 
shop in Rocky Mountain National 
Park that uses four hypars as its roof 
(see photo and drawing). It easily car- 
ried heavy snow loads last winter, re- 
ports Nez, and its cost to build was 
half that of a conventional roof. Re- 
cently, Nez has proposed innovative 
hypar-based temporary shelters for 
Gateway National Park in the New 
York metropolitan area. 

Kersavage claims that the shells' 
high load capacity makes them ideal 
bomb shelters or buried structures, 
such as underground houses. "The 
shells are nearly vandalproof, he 
claims, "and even if damage does oc- 
cur, they can easily be patched using 
plastic-modified concrete." 

Kersavage also says the hypar is 
virtually earthquakeproof. "The key 
to earthquake architecture is light- 


ness. The forces on a structure caused 
by lateral ground acceleration are 
generally proportional to the mass of 
the structure. The lighter the struc- 
ture, the less the force." 

Another key to earthquake protec- 
tion is redundancy. With a hypar, you 
start with a frame. When you add the 
screen you have a tensile structure. 
Then, when you coat it with concrete, 
it’s a shell. "So if one system fails,” 
says Kersavage, "there's another, 
there's another, there's another. It's 
very highly redundant." 

There are several ways hypar struc- 
tures can be insulated. If the frame 
uses large-dimension struts, two 
screen surfaces can be attached and 
the space between them filled with 
foam insulation. 

For single-surface hypars, urethane 
could be sprayed on and covered with 


zd. 


Hypar-roofed gazebo is in Prof. Kersav- 
age's backyard. Lightweight cement is 
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Four hypars (drawing) form workshop 
roof in Rocky Mountain National Park. Ul- 
trastrong hypar roof (note snow load) cost 
half as much as conventional roof. 
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a fire-resistant finish. Another alter- 
native suggested by Kersavage is to 
place closely spaced, four-to-six-inch- 
thick Styrene discs on the screening, 
and coat the assembly with concrete. 


The solar hypar 


Kersavage and his students have 
also used the hypar to reflect and con- 
centrate the sun's rays along a focal 
arc. They report that temperatures 
close to 400 degrees F have been 
achieved using single-glazed unevac- 
uated tubes (secondary collectors) at 
the hypar's focal point. 

Reflective materials used to cover 
the hypar include aluminum sheet, 
mylar, and broken mirrors. Kersav- 
age says that even the solar hypar is 
within the do-it-yourselfer's ability— 
"even if it comes to laying broken 
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brushed onto the hypars, previously coat- 
ed with vinyl acrylic. All framing is 2x4. 
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Language 
anslators 


— more models 
and new Tricks 


Translations and instant 
info are only the beginning 


By BILL HAWKINS 


"Want to try a Ramos Fizz?” asked El- 
iot Hess, a representative for the 
Craig Corporation, as he pushed a 
couple of buttons on his hand-held 
language translator. The display 
blackened for a moment and then, like 
a Times Square billboard, began 
spewing the secret ingredients to a 
drink I didn't even know existed. Not 
only did it tell me I needed such things 
as one-half teaspoon of orange-flower 
water; it also told me how to mix and 
serve the concoction. 

What business does an exotic drink 
have in a language translator? Lots, 
says Hess (millions of dollars of busi- 
ness, in fact), and playing bartender is 
just one trick these new portable in- 
formation centers can do. 

A translator will plan your next 
dinner, help you choose a wine, and 
actually speak to a waiter in his na- 
tive language to order the meal. It will 
play chess while you're waiting, teach 


you a language as you eat—even pre- 
scribe medical remedies for the indi- 
gestion later. 

And that’s just the beginning. Now  . | 
there are new models from which to | 
choose, each with the ability to hold | 
virtually any information you need. 
Sure, they still translate languages, 
but even that's being improved. The 
newest plans call for increased capa- 
bility to conjugate verbs, get the prop- 
er gender, and even correct syntax 
through the use of more phrases. But 
even with advances, language trans- 

-— — lations are quickly becoming just опе 
Enter words or phrases in one language; basic, but these new models retrieve data of their varied functions. 
get a literal translation in another. That's instantly and even speak. Since our first report [PS, Apr. '79], 


78 | POPULAR SCIENCE | 
i | E VG 


Craig translator accepts up to three modules at once for cross- 
translations and phonetic spellings. It's $200; $25 per language. 


Craig has been joined by Nixdorf (for- 
merly Lexicon), Sharp, and Texas In- 
struments, with Panasonic readying a 
version at this writing. All the trans- 
lators look and feel like oversize pock- 
et calculators. А keyboard lets you 
enter your question; a digital display 
gives you the answer. 

But the secret to their ability and 
what can make each one different is 
іп their programming—the individual 
instructions and raw data used by the 
translator's microprocessor. 


Module mania 

Like the plug-in cartridges of a vid- 
eo game, these translators are pro- 
grammed for a specific function with 
one or more plug-in modules. While 
one module may teach it the basics of 
Italian, another may contain statis- 
tics on the Olympic games. 

The modules are the key to the ver- 
satility of these machines, so manu- 
facturers are in a frenzy to "digitize" 
as much data on as many different 
subjects as possible. 

For example, besides the bar/wine 
and diet/nutrition module, the Craig 
unit will translate Spanish, French, 
German, Italian, and Japanese liter- 


E. 


("Sianara," 


ally—and with an additional module, 
it will display the words phonetically, 
making it easy for you to say them. 

The Nixdorf translator accepts 
French, Spanish, and German mod- 
ules, along with data modules that let 
you add your own info if you wish. 
Plug in the European soccer-league 
module, for example, and you can up- 
date it yourself at the end of the next 
ball game. The Nixdorf also accepts 
interface modules. These are special 
connectors that allow you to attach 
the unit (directly or by phone) to a 
large conventional computer. For 
now, on-the-road salespeople, for ex- 
ample, could use this attachment. 
And not long from now, a quick con- 
nection to your home computer could 
load the unit with an updated shop- 
ping list or your daily appointments. 

The Texas Instruments' translator 
also accepts Spanish, French, and 
German modules, but what it does 
with them could make you the envy of 
any linguist: It talks. Each module 
contains digital info to represent hu- 
man phonetic sounds. When put to- 
gether electronically, they become 
about 300 spoken words that will 
make up some 3000 phrases. 
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Nixdorf unit ($140) accepts language modules ($60) or interface 
connectors ($150) for attaching it to a remote computer. 


Side view of TI's translator shows a unique addition: volume 
control and ear jack. It speaks for $300 and $60 per module. 


Sharp Japanese model ($200) uses Roman spelling translation 
etc.). Multiple language model is planned. 


Now if all this sounds quite incred- 
ible, I should tell you that everyone I 
spoke to emphasized that this is just 
the start. Future plans from Pana- 
sonic, for example, include add-on de- 
vices such as a printer or video-dis- 
play terminal along with educational 
and game modules. Sharp designers 
have a speaking translator in the lab, 
and their present model has a curious 
dot-matrix display. The designers 
aren't talking—in any language—but 
it could display a lot more than just 
conventional letters and numbers. 

At present, the limitation is the 
memory capacity inside each module, 
but that's sure to change. Within just 
the next couple of months, both Craig 
and Nixdorf plan to switch to a newer, 
double-density module. For transla- 
tions, it means more words and verb 
conjugations. It could mean virtually 
anything in the data modules. 

And what will happen with even 
higher-density memories, such as 
bubble technology? "We see it as the 
ultimate traveler's aid," said a TI 
spokesman. "And the day will come 
when you'll simply speak into one 
end—like a tape recorder. The trans- 
lation will come out the other." BS] 
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Orbiting | 
observatories 


scan the unseen universe 


Detecting high-energy rays 
from “invisible” bodies, a 
trio of spacecraft probes 
cosmic mysteries 


By JIM SCHEFTER 


The satellite traces its orbit more than 
300 miles above the Earth's surface. 
Pointing this way and that, peering 
always outward into the farthest 
reaches of space, it uses its high pla- 
teau the way most Earthbound as- 
tronomers use mountains. 


But no mountain would be tall 
enough for the unique telescope this 
7000-lb. spacecraft carries. The se- 
crets it probes can never be studied 
from Earth. 

The satellite is NASA’s High En- 
ergy Astronomy Observatory 2 
(HEAO-2), launched in November 
1978. Along with its sister satellites, 
HEAO-1 and -3, it is opening up a new 
age of astronomy. HEAO is peering at 
a universe speckled with quasars, pul- 
sars, and active galaxies. It is seeing 
stars in the process of being born, oth- 
ers in the throes of death. And it has 
seen three objects that may be those 


most mysterious of astronomical ob- 
jects: black holes. 

To understand the workings of the 
universe, astronomers make use of 
the entire electromagnetic spectrum. 
Conventional ground-based tele- 
scopes can observe the heavens at vi- 
sual frequencies only. Radio tele- 
scopes tune in low-energy radio sig- 
nals broadcast by celestial objects. 
But many stars, galaxies, and other 
objects also emit high-energy X-rays 
and gamma rays, as well as cosmic 
rays—energetic charged particles that 
may originate in exploding stars. 

The Earth's atmosphere absorbs 


X-ray telescope fills in the blank spots 


At 11 billion light years away, the quasar (quasi stellar object) 
inside the white circle above was invisible to astronomers—until 
they turned the new orbiting telescope on the large bright spot, a 
known quasar. The bonus quasar revealed in the photo is one of 
the most distant X-ray emitters found so far, but astronomers 
hope the telescope will unmask ones even farther away. Through 
Earthbound telescopes the center of the Andromeda Galaxy (up- 
per right) appears to be a single bright gas cloud. The X-ray pho- 
to shows that the cloud hides many separate bodies that pulse 
with energy. Unseen through light-gathering telescopes, the 
bright gas cloud (right) in the constellation Cassiopeia shows up 
clearly in X-rays (and in radio waves). The gas isthe remnant of a 
massive star that exploded in 1657, becoming a supernova. 
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Instruments aboard the | 


most of these rays, making it impossi- 
ble for Earth-based astronomers to ob- 
serve the universe in the high-energy 
end of the spectrum. Now, for the first 
time, with HEAO making observa- 
tions above this filtering layer, 
they're getting the full picture. 

"With HEAO-2, we've gone from 
the equivalent of an amateur's Ques- 
tar telescope to the power of Palomar," 
says Dr. Riccardo Giacconi of the Har- 
vard-Smithsonian Center for Astro- 
physics. "It's probably the most excit- 
ing part of astronomy today." 


"Poor sister" 


X-ray astronomy got its start at 
White Sands Missile Range, N.M., in 
1962, when astronomers placed a de- 
tector atop an Air Force sounding 
rocket. The detector found X-rays be- 
ing emitted from a star in the constel- 
lation Scorpius. Other than our sun, it 
was the first such source discovered. 

Between that first effort and the 
launch of the HEAO-1 satellite, about 
200 X-ray sources were found by in- 
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struments piggybacking on scientific 
satellites and by the Uhuru astrono- 
my satellite of the early 1970's. 

But the major push in high-energy 
astronomy has come with the HEAO 
program. "We're proving that X-ray 
astronomy is as important to our sci- 
ence as visible-light astronomy," Dr. 
Giacconi stressed. "From being a poor 
sister, we're now suddenly very pow- 
erful." 

That new influence comes directly 
from the discoveries of the three 
HEAO satellites. Each satellite has a 
different mission. HEAO-1, launched 
in 1977, surveyed the entire sky, seek- 
ing out X-ray sources and examining 
individual points. Like earlier instru- 
ments, the satellite transmitted nu- 
merical data rather than images, but 
its overall sensitivity was the best to 
that time. 

HEAO-2 has the first and only im- 
aging X-ray telescope orbited. It is 
1000 times more sensitive than any 
instrument on HEAO-1, and thus is 
more given to spectacular results. А 
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pointing, not scanning, satellite, it ex- 
amines X-ray sources one by one. 

HEAO-3, another scanner, carries 
instruments to detect gamma and cos- 
mic rays, and to identify their source. 
Such information will help prove or 
disprove theories about how chemical 
elements are produced in stars and 
about the ultimate destiny of the uni- 
verse. 


X-ray vision 


The most exciting development in 
the space astronomy program is the 
imaging telescope carried by 
HEAO-2. The very idea of a telescope 
that can see X-rays as other telescopes 
see visible light seems mystifying. 

X-rays are so short they don't usu- 
ally reflect off a surface. They pene- 
trate. That's why they're so useful in 
medicine. They pass through the 
body, being partially absorbed. More 
dense substances, such as bone, ab- 
sorb more of the X-rays and show up 
as shadows on the developed plate. 

Continued 
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The short-wavelength problem is 
compounded in a telescope. X-rays 
can't pass through a focusing lens or 
bounce off a normal reflecting mirror. 
But Giacconi was determined to crack 
the problem. 

"I was convinced that we had to find 
a way to reflect and focus X-rays," the 
astronomer told me. "Just detecting 
and counting the particles isn't 
enough." 

Giacconi's search took more than 10 
years. "And this is what we found," he 
said, handing me a polished Plexiglas 
rod that tapered near one end to a cone 
shape. "You're holding the first graz- 
ing-incidence telescope. When І 
looked into the end and could see a 
light down the corridor, I knew we'd 
found the solution." 

The Plexiglas rod is polished in 
such a way that visible light comes in 
at extremely shallow angles, grazing 
the surface so that it is reflected. Giac- 
coni reasoned that X-rays would also 
be reflected at tiny angles. He was 
right. 

The result of that discovery is the 
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HEAO-2 — X-ray imager 
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HEAO-2 telescope—the first and only 
imaging X-ray telescope. It is a lens- 
less reflector. Specially shaped and 
ground tubular mirrors reflect and fo- 
cus incoming X-rays that reach the 
telescope aperture at a "grazing inci- 
dence," an angle of less than two de- 
grees to the opening. 

"If you look at the mirror from the 
front, you see four concentric rings," 
Dr. Fred Speer, HEAO project manag- 
er at NASA's Marshall Space Flight 
Center, explained. "They look like gi- 
gantic cylinders, but the inner sur- 
faces near the end are polished to pre- 
cise angles." 

X-rays from the same cosmic source 
can enter any one of the four nested 
mirror-cylinders. Each mirror focuses 
the X-rays at the same point. It's this 
multiplying effect that makes the 
telescope so powerful. 


New look at the sky 


Giacconi remembers the day his 
telescope first looked at the Androme- 
da Galaxy. 

“Previous X-ray work done with 
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counters had told us that something in 
that direction was emitting X-rays,” 
he said. 

But what? Andromeda is two mil- 
hon light years away, too far for coun- 
ters to pinpoint precise locations. 

“Since HEAO-2 actually takes a 
picture of an X-ray source,” Giacconi 
told me with barely subdued excite- 
ment, “for the first time, we can dis- 
tinguish each source individually.” 

That's exactly what happened with 
Andromeda. HEAO-2 looked at a spot 
known to contain an X-ray emitter. It 
found not one, but more than 70 sepa- 
rate and distinct sources in that small 
celestial region (see photo). 

Obviously something unusual had 
happened more than two million 
years ago in that part of Andromeda. 
In one observation, this unique space- 
craft had not only discovered that vio- 
lent happening, but had added dra- 
matically to the number of known X- 
ray sources. 

The Andromeda event will occupy 
astronomers for years as they develop 
theories about what happened there. 
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The trio of HEAO's share a common power-equipment module, 
reducing costs. Though designed to last only six months, 
HEAO-1 functioned for 17 months because ground controllers 
discovered how to limit gas-thruster firings when maneuvering, 
which also doubled the one-year life expectancy of the other two 
HEAO's. Counting instruments carried by HEAO-1 and HEAO-3 
(above) achieve accuracy by means of an egg-crate array of baf- 
fles. High-energy photons can enter the counter only by passing 
through one of the small openings. Those streaming in from any 
other angle are absorbed by the baffle plates. The HEAO-1 exper- 
iments used three different baffle arrangements for different ac- 
tivities. Largest instrument, the seven-module Large Area X-ray 
Survey, mapped the entire X-ray sky. Other instruments pin- 
pointed locations of X-ray sources and measured overall inten- 
sities of X-rays and gamma rays. All three counters aboard 
HEAO-3 are searching for signs of high-energy matter produced 
by exploding stars. The spectrometer seeks evidence of heavy 


HEAO-3 — Cosmic-ray analyzer 


ISOTOPIC 
COSMIC RAY 


HEAVY 
NUCLEI 


— GAMMA-RAY SPECTROMETER 


elements forming in the superhot star debris. The other two 
instruments analyze the elemental composition of cosmic rays, 
charged particles that come from unknown sources. HEAQ-2 
(left) carries a 3.8-meter-long (121% ft.) telescope—the first with 
X-ray vision. Like stones skipping across water, X-rays enter the 
telescope at a shallow angle and bounce off the mirrored facets 
of the telescope's inner surfaces (inset). The telescope is actually 
a nested array of four polished cylinders (each faceted inside), 
with diameters ranging from 58 cm (23 in.) down to 34 cm (13 
in.). Because of this concentric arrangement, the telescope has 
as much polished area as Mt. Wilson observatory's 100-in. mirror 
reflector. An instrument carousel aft of the telescope pivots to 
bring any one of four instruments into the focal plane. The High 
Resolution Imager works somewhat like a TV camera to produce 
sharp images of individual X-ray sources. The Imaging Propor- 
попа! Counter covers a wider field of view with less resolution. 
The two spectrometers record X-rays at different wavelengths. 


Other HEAO discoveries may resolve 
controversial theories—the one about 
black holes, for example. 

А black hole, the theory goes, is cre- 
ated when a very massive star dies. As 
the star's nuclear fires burn low, the 
radiation pressure that has been sup- 
porting the upper layers decreases 
and the star begins to collapse under 
the force of its own gravitational field. 
But as it collapses, internal pressures 
and temperatures shoot up. The star 
explodes, sending much of its matter 
outward. Then the collapse of the re- 
maining material starts. And if the 
star was massive enough to begin 
with, theory says, it will collapse onto 
a tiny, superdense mass, weighing bil- 
lions of tons per cubic centimeter. At 
this point, the gravitational field is so 
powerful that nothing can escape. Not 
even light. 

It has become a black hole. 

That's the theory. But do black 
holes really exist? Physicists theo- 
rized that matter near a black hole—a 
cloud of gas, for example— would be 
sucked rapidly into it. Tidal forces 


would heat the gas to millions of de- 
grees, causing it to emit an intense 
burst of X-rays. X-ray energy emitted 
by matter falling into a black hole 
would have several identifying char- 
acteristics. First, it should be vari- 
able, since objects of differing masses 
falling into the black hole would 
produce X-ray bursts of differing in- 
tensity. Апа second, it should be irreg- 
ular, happening randomly whenever 
something got close enough to be cap- 
tured by the black hole's gravitational 
field. 

So far, HEAO has found three X-ray 
sources that fit this description, and 
may be black holes. 

"Ihe resemblance to black holes is 
getting stronger and stronger," said 
Dr. Kent Wood of the Naval Research 
Lab. "They seem to show exactly the 
kind of behavior we'd expect." 

If black holes are indeed proved to 
exist, that will be a major step in set- 
tling arguments over the fate of ex- 
tremely massive stars. But Wood cau- 
tions: 

"To say that these are black holes 15 


reasonable, but there are still loop- 
holes to be closed." 


Not with a bang? 

The HEAO program is exploring 
other space frontiers. Ап example: the 
diffuse, all-pervasive X-radiation 
found throughout the universe by 
HEAO-1 scientist, Dr. Gordon Gar- 
mire of Caltech. Discovering the 
source or sources of all that radiation 
is vital to predicting the future of the 
universe. 

Many  astronomers felt that 
HEAO-1’s discovery confirmed a theo- 
ry that an enormous volume of gas, 
mostly hydrogen, is spread through- 
out intergalactic space. Some specu- 
lated that this gas might account for 
the so-called missing mass that has 
been sought by some astronomers. 

The missing-mass problem results 
from the widely accepted theory of the 
universe's genesis—the Big Bang the- 
ory. It holds that a single lump of mat- 
ter and energy (dubbed the cosmic 
egg) exploded, throwing out all the 

[Continued on page 169] 
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Vest-pocket 35's: Wha 


t you g 


Negative appeal is the 
word for these cameras 


By EVERETT H. ORTNER 


Slip it out of your pocket, flip down the 
front cover (or snick it to the side), and 
you're ready to shoot with one of these 
new little 35-mm cameras—no case to 
open, no lens cap to remove. And the 
controls, in their simplicity, challenge 
the ease of the tiny 110 cameras that 
have, in recent years, been favored by 
snapshooters. Indeed, this new breed 
of 35—in size and weight rivaling the 

110, yet with a negative four times the 
size (864 vs. 221 sq. mm)—challenges 
the reason for the existence of the 110 
camera. What these little 35's don't 
have on their side is price. They're ex- 
pensive. 

. Almost four years ago, I reported on 
the camera that started the present 
trend toward tiny button-up 35's, the 
Minox EL [“Full-Frame Pocket 35," 
Aug. 76]. (Before that, of course, Rol- 
lei had demonstrated that there was a 
market for pocketable 35's.) Now the 
Minox EL, the smallest, lightest, full- 
frame 35 ever made, has been suc- 
ceeded by the GL, substantially the 


Minox GL: Minotar f/2.8—1/16 four-element 35-mm lens; focus set 
by estimating distance; aperture-priority automation (no manu- 
al) with electronically timed shutter speeds of 1/500—30 sec.; 
viewfinder needle shows shutter speed; flash: own Minox FC 


Olympus XA: Zuiko f/2.8—f/22, six-element 35-mm lens; coupled 
coincident-image rangefinder; aperture-priority automation (no 
manual), with electronically timed shutter speeds of 1/500—10 
sec.; viewfinder needle shows shutter speed; flash: own A11 


Ricoh FF-1: Rikenon f/2.8—f/16 four-element 35-mm lens; focus 
set by estimating distance; programmed automation (no manu- 
al) with electronically timed shutter speeds of 1/500—2 sec.; red 
LED in viewfinder warns of speeds below 1/60 sec.; flash: any 


unit; synch speed: 1/125 sec.; backlight compensation: one stop; 
no self-timer; film advance: two-stroke lever; size: 3.9 by 2.4 by 
1.2 in.; weight: 6.7 oz.; price: $330. Dist.: E. Leitz, Inc., Rockleigh 
Ind. Park, Rte. 340, Rockleigh, N.J. 07647. 


unit; synch speed: 1/125 sec.; backlight compensation: 114 
stops; beeping self-timer; film advance: rear thumbwheel; size: 
4 by 2.5 by 1.6 in.; weight: 7.9 oz.; price: $200. Dist: Olympus 
Camera Corp., Crossways Park, Woodbury, N.Y. 11797. 


hot-shoe unit; synch speed: 1/60 sec.; no backlight compensa- 
tion; no self-timer; film advance: one-stroke lever; size: 4.2 by 
2.5 by 1.3 in.; weight: 7.9 oz.; price: $255. Dist.: Braun North 


America, 55 Cambridge Pkwy., Cambridge, Mass. 02142. 
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same camera with minor new fea- 
tures. One is provision for backlight 
compensation (the extra exposure 
needed when the sun is behind your 
subject, and the camera's automatic 
system would tend to underexpose). 

Another is the ability to set certain 
film-speed indexes with precision; 
with the EL, using ASA 64 film, you 
had to choose between the camera's 50 
and 100 marks. With negative film, it 
mattered little. With transparency 
film such as Agfachrome 64 or Ko- 
dachrome 64, exposures were slightly 
off. The GL eliminates that problem, 
and exposures are precise. 

You would probably be right if you 
suspected that the Ricoh designers 
had looked long and hard at the Minox 
before bringing out the Ricoh FF-1. 
Its drop-down cover and general as- 
pect mark it as derivative of the Mi- 
nox. Inside, however, other things are 


going on. First of all, it has pro- 
grammed automation: The camera se- 
lects both lens opening and shutter 
speed, without bothering to tell you 
what they are. Only if the shutter 
speed is slower than 1/60 sec. does 
the camera notify you—by means of a 
red LED above the viewfinder. As 
with the old Minox EL, you cannot set 
the camera precisely for ASA 64 film 
(the manual advises you to set it at 
90). 

With both Minox and Ricoh, you fo- 
cus the lens by estimating distance. 
Actually, this will normally give you 
sharp pictures. The lenses of all three 
of our vest-pocket cameras are of 35- 
mm focal length—on the wide-angle 
side, with great depth of field—and 
precise focus is usually not critical. 

The Olympus ХА is a fresh new de- 
sign, a miracle of complex organiza- 
tion in a tiny instrument. It has a 


For shooting, protective cover on Ricoh 
FF-1 and Minox GL drops down; on Olym- 
pus XA, it slides to side. On all three cam- 
eras, closing the cover locks the shutter 


Lever below Olympus lens sets focus (with rangefinder). Verti- 
cally riding slide (at left) sets aperture. At bottom of camera (low- 
er photo) are backlight compensation and self-timer. 


release so it can't go off accidentally; with 
the Ricoh, it also locks the film advance. 
Bodies of all three are light, but very 
tough, black plastic. 


rangefinder. Like the Minox, it offers 
aperture-preferred automation: You 
set the aperture (with a vertically 
sliding tab); the camera sets the 
shutter speed. The tab also actuates 
the flash system. With the flash in 
place, one push of the tab beyond the 
f/2.8 lens setting causes the flash head 
to pop up and come alive. Perhaps the 
only flaw I found in the XA was its 
shutter release—so sensitive that it 
seemed to go off at the slightest, even 
unintentional, touch. 

All three cameras deliver excellent 
pictures, and all three can be pur- 
chased, from mail-order houses or big- 
city camera stores, for a third or more 
under their list prices. And with those 
35-mm negs and slides, serious pho- 
tographers as well as snapshooters 
will find the little 35's valuable for 
times when they'd normally not carry 
a camera. 


Attaching Minox flash sets shutter speed 
automatically at 1/125 sec. The 4.6-oz. 
flash has two automatic ranges: 3—10 and 
3—15 ft. List price: $90. 


Focusing ring on Ricoh is scaled in meters, but a table on the 
cover gives foot equivalents. Aperture settings are for flash; nor- 
mally, camera selects both aperture and shutter speed. 
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Under 
ski liff 


ground 


— quick and safe 
but the view's not great 


By BEN KOCIVAR 


On asunny winter day, when the tem- 
perature is moderate and the wind 
low, riding a ski lift up a beautiful 


snow-clad mountain is one of the plea- 
sures of skiing. But there are other 
days—days when cold and wind and 
blowing snow make such a ride any- 
thing but a pleasure. Апа there are 


days when even the boldest skier can't 
get to the top because severe winds 
and heavy drifts halt the lifts. 

With such problems in mind, Zer- 
matt, the famous Swiss ski area, 
opened a strange new lift this season. 
It’s completely weatherproof: It's un- 
derground. 

Like surface funiculars common to 
European ski areas, this skiers' sub- 
way uses cars tilted to match the an- 
gle of the track (36.4 degrees). Plat- 
forms inside give passengers horizon- 
tal footing. Cars are pulled up the 
mountain—and let down— via steel ca- 
bles that are reeled up by electric mo- 
tors at the top of the lift. 

The two-car train can carry 200 pas- 
sengers at a time in five compart- 
ments, lifting them 690 vertical me- 
ters (2264 feet) along a track 1548 
meters (almost a mile) long in three 
minutes. Capacity of the lift is 2600 


passengers an hour, considerably | 
more than the 600-per-hour capacity | 
of the open chair lift it replaces. 

The project, first approved in 1975, | 


involved drilling through solid rock to 

make the tunnel. А Robbins Outbreak | 
drilling machine [see "Deep in the 
Earth with the Monster Moles," PS, | 
Aug. 73] that weighs 60 tons and ex- | 
erts a drilling pressure of 200 tons | 
gouged out the burrow. 

The new subway lift serves one of | 
the three big ski areas of Zermatt, car- | 
rying skiers as well as other tourists 
year round to the Sunnegga, a midsta- 
tion village about halfway up the 
mountain. 

If you want to enjoy the view on the 
way up, there are still overhead lifts. 

But if you're more interested in get- 
ting there quickly and comfortably, 
whatever the weather, the new ski 
subway is the way to go. 05] 


2290 
SUNNEGGA (5:55). 


2200 m 
(7218 ft.) 


Tilted train for the underground funicular 
was displayed at the International Trans- 
portation Show in Hamburg, Germany, 
| last summer, where author Kocivar took 
this picture. The angle of tilt is 36.4 de- 
grees. This is the first of the two cars that 

will make up the train. 


2000 m 
(6562 ft.) 


Tunnel was drilled through nearly a mile 
of mountain from the town of Zermatt, at 
1600 meters (5249 feet), to the Sunnega 
midstation, at 2290 meters (7513 feet). 
The underground ski lift, which opened 
this season, was designed and built by 
Carrosserie Gangloff, Ltd., of Berne, Swit- 
zerland, a large lift manufacturer. 


1800 m 
(5906 ft.) 


1600 m 


ZERMATT 
(5249 ft.) 
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Special section: 

eEconomy cars— 
under $6,000 

eMid-priced cars— 
$6,000-$13,000 


eLuxury cars 


| Car test: 
< ..40-mpg imports— 
what our mileage 
checks reveal 


PHOTO BY JOHN KEATING 
Key fobs courtesy the Motoring Shop. New York, N.Y 


As you ve probably noticed, the 
volkswagen Rabbit's imitators are 
multiplying like, well, rabbits. 

But copies are copies. 

And while others are busily copy- 
ing the Rabbit's looks, they're also 
busily complaining about meetin 
the U.S. Government's 1985 fuel- 
economy standards. 

Volkswagen meets those economy 
stanaards today. 

And while debate over passive- 
safety restraint systems drags on, you 
can buy а Rabbit “L with a system 
that meets the 1984 safety require- 
ments today. 

In short, cars that try to look like the 
Rabbit from afar don't quite make it 
from anear. But then, why should 
anyone have thought they would? 


Quality always telis. In handling. 
In performance. In the paintwork. In 
the way things fit. 

car and Driver said that the Rabbit 


"has а structure that feels as substan- 


tial as a Mosler safe." 

So before you consider a car that 
looks like a Rabbit instead of a car 
that is a Rabbit, remember one thing: 

I's one thing for a plastic surgeon 


с VOLKSWAGEN 


Caliope 


Brattlestreet mm 
look like a movie DOFS IT 


star. But it's 
something else 

to know that you 
have to snuggle 

up every night with 
Caliope Brattlestreet. 


(1979 VOLKSWAGEN OF AMERICA 


1980 


IMPORTS 


A candid look 
at the 
pros and cons 
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TOTAL SALES IN U.S. 


SALES IN MILLIONS 


569,000 


10,400,000 | 


1950 1955 1960 1965 1970 1975 1979 


$418,711 
+ ¥ 58,000 


(est.) 


Imported cars have been with us al- 
most since the invention of the auto- 
mobile, but their modern history in 
the U.S. can be traced back to 1949, 
when the first Volkswagens were im- 
ported. From that small beginning, 
the foreign-car industry has climbed 
to capture nearly a quarter of the 
American market—worrying Detroit 
into waves of new cars and prompt- 
ing Henry Ford II to a defiant, "We'll 
drive them to the shores." 

Even so, import sales have contin- 
ued to soar, for these reasons, as 
seen by the consumer—and frequent- 
ly with justification: lower price, bet- 
ter economy, better quality, better 
value per dollar, better performance 
and handling, innovation, and the 
ethereal foreign-car mystique. 

But, as with any other purchase, 
there were trade-offs: smaller interi- 
ors, higher noise levels, harsher ride 
quality, substandard performance of 
major options, and difficulties in ob- 
taining parts and service. 

Now, however, fuel shortages and 
heated competition are forcing enor- 
mous changes throughout the entire 
auto industry, and many of the dis- 
tinctions between foreign and do- 
mestic cars have melted away. 

How does all this affect you? For a 
long time price was the prime moti- 
vator; foreign cars were a lot cheap- 
er. But the steady slump of the dollar 
has forced equally steady price in- 
creases. For the most part, the price 
advantages are gone. Although you 
can still buy a Datsun 210 for $3749, 
or a Toyota Corolla Tercel for $3698, 
those are stripped versions—" price 
leaders." The next-cheapest 210, for 
instance, costs $4569. 

Where fuel economy was once a 
secondary consideration, for many 
people it's now the on/y consider- 
ation. Here, nothing has cracked the 
foreign domination. Seventeen 1980 
models bettered 40 mpg on the EPA 
highway cycle. Not one was Ameri- 
can-designed. 

Higher quality in the imports is ac- 
knowledged by American manufac- 
turers: better painting, superior body 
fit, and an overall orderliness. 

Better value for the dollar has long 
been an import strong point. Much 
equipment that's optional on domes- 
tic cars has been standard on their 
foreign counterparts for years. On 
top of that are all the nice touches: 
coin trays, parcel shelves, footrests, 
rear washer/wipers, and others. 

Performance and handling are still 
better in the average import, but 
American manufacturers are starting 
to wake up. The gap is narrowing. 

Innovation has always been a very 
strong characteristic of imports. They 


have consistently been first with 
meaningful new designs or adapta- 
tions: disc brakes, fuel injection, 
front-wheel drive, space-efficient 
bodies, unique combustion-chamber 
designs, diesels, Wankels, and mod- 
ern four-cylinder engines. 

Foreign-car mystique is hard to ex- 
plain, but very real. It has always 
been a solid part of foreign-car sales, 
and that hasn't changed. 

What about the drawbacks? Have 
they changed? Imports still have 
small interiors, but they are getting 
roomier. However, as they get big- 
ger, domestic cars are getting small- 
er. So the differences aren't what 
they once were. 

Imports are still noisy, although 
many are improving. But as Ameri- 
can cars get smaller and lighter, 
they're getting noisier, too. So, 
again, the differences aren't so big. 

Major accessories have improved 
greatly, although they still aren't 
quite up to U.S. standards. Reason- 
ably good air conditioning, for in- 
stance, can now be had on many 
cars, since the systems are designed 
in at the factory, not added on. 

Service and parts availability are 
substantially better, especially for 
major importers. Some of the lesser 
brands can still be troublesome, 
though. When you get very far from 
either the East or West Coast, dealers 
can be few and far between. 

Even with the big names, there can 
be problems in finding independent 
repair shops. And they must buy 
parts from the nearest dealer, since 
few independent manufacturers 
make foreign-car replacement parts. 
That can be both slow and very ex- 
pensive for you. 

One bright spot on the horizon is 
the recent discovery of the foreign- 
car market by service chains and 
mass merchandisers. Midas and oth- 
er franchise operations now stock 
mufflers, exhaust systems, and 
shocks for imports. In addition, Sears 
and other major department stores 
are handling high-usage parts and do 
some service work. The best part is 
that most of their parts and services 
are substantially cheaper, and are 
backed by solid warranties. 

What about the new American 
cars? What effect will the GM X-bod- 
ies and the forthcoming Ford Erika 
and Chrysler K-body projects have on 
imports? Well, the X-bodies have al- 
ready helped slow the import-sales 
surge. The addition of more high- 
quality, American-built, foreign-style 
cars will push import sales back a bit 
more, but won't force them out. Even 
Henry Ford recently had to admit it: 
"Imports are here to stay." 
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Economy cars 


—under $6000 


Honda Civic's new body design, built on the same chassis as the sporty Prelude, has substantially improved interior roominess. 


One thing stays constant 
in economy imports: 
They're always changing 


By JIM DUNNE 


They're household words now, but a 
decade ago only Volkswagen, Toyota, 
and Datsun were well known. Today, 
they remain leaders, but Mazda, Su- 
baru, Honda, Fiat, Renault, and oth- 
ers are highly visible, too. 

What attracts their customers and 
keeps them coming back? Aside from | ES | a; ! | 
economy, it's the changes that imports Fiat Strada is powered by 1.5-liter over- drive transaxle from the firm's X1/9 sports 
bring to car design: each year, some һеад-сат engine and five-speed over- car. А sunroof option has been added. 
new wrinkle—not always earthshak- 
ing, but innovative nonetheless. This 
year is no different. The low-priced 
imports offer a number of surprises 
that make them easier to drive, more 
economical, and better bargains in the 
long run. 

Toyota has a front-drive model here 
for the first time, the Corolla Tercel*. 
The novel drive train has the engine 
set longitudinally, instead of trans- 
versely. One reason for this unusual 


" г ета" eT CET IL STS 
PIU нЕ а ШЫ, 
“М. SMO ae HT 


(*Indicates model is included in this 
month’s car test, page 104.) 


Subaru GL has been redesigned, gaining 
20 percent more glass area and signifi- 
cantly more interior roominess, without 
increasing weight over previous models. 


. PS buyer's guide to economy imports 


Manufacturer xa Width Height Weight Engine Horse- Trans- Body Base 
Model (in. (in.) (in. (Ibs.) (liters) mission | ($) 
Datsun 
210 165 62.2 937 1945 1.2, OHV 4 58 5-sp. man. 2-dr. 3749 
165 622 53.7 1990 96 3-5р. auto. 4-01. 4739 
165 62.2 92 5 2015 2-dr. 
157.3 522 526 2070 hatchback 4899 
4-dr. 
hatchback 4999 
310 159 63.8 53.5 1987 1.4, OHV 4 65 5-sp. тап, 2dr. 4689 
159 63.8 520 2020 56 3-sp. auto. — 2-dr. 5439 
i hatchback 
510 169.5 63 54.7 2094 2.0. OHC 4 92 @ 5-5р. тап, 2-dr. 5289 
5200 3-5р. auto., 4-dr. 5889 
4-dr. 
wagon 5989 
Dodge : 
Colt 152.3 51.8 50.1 1874 1.4, ОНС 4 70 4-sp. man. — 2-dr. 4450 
Hatchback i 520 atchback 
Fiat 
Strada 161 64.9 55.1 2025 1.5 OHC 4 69 @ 9-sp. man.,  2-dr. 488] 
5100 3-sp. auto. co 5457 
- 
hatchback 
Ford 
Fiesta 147.1 61.7 52.5 1761 1.6, ОНС 4 ie 4-sp.man.  2-dr. n.a. 
| hatchback 
Honda 
Civic 148 62.2 53 1736 14 n.a. 4-sp. man, —2-dr. 
148 62.2 53 1794 1.5 5-sp,man, hatchback 3699 
148 62.2 53 1822 1.5, OHC 4 3-sp. auto. — 4-dr. 
hatchback 4145 
A-dr. 
. wagon _ 4849 
Mazda | . 
GLC 156.5 63.2 53.9 1965 1.4 OHC 4 al 4-sp. man, —2-dr. 
156.5 63.2 53.9 1965 5 5-sp.man., hatchback 3695 
165.6 63.2 56.1 2115 J-sp. auto. — 4-dr. 
hatchback 4145 
-ür. 
wagon 4320 
626 173.8 65.4 53.3 2925 1.9, ОНС 4 65 @ 5-sp. man.  Z-dr. 9495 
- 5000 3-sp. auto. — 4-dr. 5853 
Plymouth 
Champ 152.3 51.8 50.1 1874 1.4, ОНС 4 70@ 4-5р man, 2-dr 4450 
5200 3-sp. auto. hatchback 
Arrow 168.3 62.8 49.9 2202 1.5, OHC 4 ne 5-sp. тап, 2-dr. 4744 
5 hatchback 
Renault 
le Car 142.5 50 55 1820 1.4, ОНС 4 n.a. 4-5р. man.  2-dr. 4268 
hatchback 
Subaru 
GL 168.1 03.6 53.7 2170 1.5, OHV 4 57 5-5р. man,  4-dr. 5348 
159.3 53.6 54.7 2225 52 4-sp. auto, — 4-dr. 
| wagon 5598 
DL 167.3 634 53.7 2070 1.6, OHV 4 o 4-5р. man.  4-dr. 4938 
168.5 53.4 54.7 2185 4800 4-dr. 
168.3 63.8 56.9 2305 wagon 5248 
4WD 5398 
GLF 168.1 63.6 53.2 2115 1.6, OHV 4 67 @ 5-sp. man,  2-dr. 5548 


arrangement is improved serviceabil- 
ity. À short 21.6-inch engine length 
makes the layout possible without 
sacrificing handling or increasing 
hood length. Best of all, with its 1.5- 
liter engine, Tercel is Toyota's top gas 
saver (EPA ratings are 33 city, 43 
highway). It's also Toyota's price lead- 
er, and is available in a two-door se- 
dan and three-door hatchback. 


4-sp auto. 


The rear-drive portion of the Corol- 
la line gets its first major styling 
change since 1975, and a bigger, 1.8- 
liter engine, the biggest ever put in a 
Corolla, is now standard. Additional 
changes include a longer wheelbase, 
more front and rear leg room, a wider 
track, and revised rear suspension. 
The Corona series remains unchanged 
from 1979. 


Datsun's three series selling for less 
than $6000 makes them formidable 
economy-car competitors in 1980. The 
210* line starts at $3749 for a stripped 
two-door sedan. Four other 210 mod- 
els range in price from $4500 to 
$5000. 

The 310 line continues as Datsun's 
only front-drive model. Prices start at 
$4689. 

The 510 sedan, wagon, and hatch- 
back sell in the $5000 range. They 
also have the radical new NAPS-Z en- 
gine [PS, Dec. '79], which provides up 
to 35 percent better fuel economy than | 
the engine it replaces. That, according 
to Datsun, could save you $100 per 
year in fuel costs. À carburetor is used 
on the 510's version of the NAPS-Z; 
fuel injection is used on the mid-priced 
200-SX's. Two spark plugs per cylin- 
der are needed to beat California's 
tougher emissions standards this 
year, but will be required on engines 
for all 50 states next year. 

Interestingly, all three economy 
Datsun series share the same 43-mpg 
EPA highway rating, despite having 
different drive trains. 

Volkswagen now builds all U.S. 
Rabbits in this country, except for the 
new convertible. The Rabbit Diesel* 
owns the EPA's top economy rating— 
42 city, 56 highway—and the gas Rab- 
bit* is also highly rated. VW's biggest 
problem right now is holding compet- 
itive prices. А stripped two-door gas 
model starts at $4995, but the more 
civilized deluxe model 1s $5475. Func- 
tional changes are minimal for 1980: a 
carburetor for the 49-state gas Rabbit, 
with fuel injection as an option (stan- 
dard in California), and refinements 
to the air-conditioning and wind- 
shield-wiper systems. 

Honda's Civic* has an all-new ap- 
pearance, and shares the Prelude 
chassis. Styling is close to the 1979 
Civic, but it's new, inside and out. 
Prices start at $3699 for Civic 1300. 
The optional 1500-cc engine is the 
economy leader, though, EPA-rated 
at 36 city, 49 highway. (A catalytic 
converter allows tuning for maximum 
efficiency.) There’s more room inside 
and less weight, and, with the 1500 
engine, performance is unlike any 
other Honda. All this adds up to an 
exciting and eye-opening challenge for 
the Rabbit. 

Mazda’s new-look GLC* three- and 
five-door hatchbacks and four-door 
station wagons include a sloping 
grille and hood for better aerodynam- 
ics, plus revisions to the headlights 
and taillights. Prices start at $3695 
for the base GLC. The next model is 
the Custom, at $3995, which includes 
tinted glass, electric rear defroster, re- 
clining bucket seats, and a classy in- 

Continued 
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Entire Toyota Corolla lineup has undergone restyling, and now has a larger, 1.8-liter engine as standard equipment. 


Dodge Colt Hatchback shares body and drive train with Plym- 
outh Champ. An automatic transmission is available on both for larger, sportier 626 model, while improving aerodynamics and 
the first time. Engines are 1.4- and 1.6-liter four-cylinders. incorporating larger taillights to improve nighttime visibility. 


PE TL AI Re i ; D | 
Datsun 210 is lowest-priced model, offers excellent fuel econo- Datsun 510 is one of two models to have new Nissan Anti-Pol- 
my. Engines include 1.2-, 1.4-, and 1.5-liter four-cylinders. Five- lution System (NAPS-Z) engine as standard. Engine meets all 


speed transmission is standard on all but base model. future emissions standards, improves mpg by up to 35 percent. 
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Renault Le Car now has a larger, 1.4-liter engine with electronic 
ignition, which boosts EPA city economy three mpg. Bumpers 
are fiberglass, to cut weight and improve scratch resistance. 


strument panel as standard equip- 
ment. The 626 has received minor re- 
finements. 

For Subaru, a complete redesign of 
the DL, GL*, and GLF two-door 
coupes, four-door sedans, and station 
wagons results in more room inside 
and a more contemporary appearance 
overall. In addition, the vehicles ride 
better and are quieter. A new 1.8-liter 
engine size is teamed with automatic 
transmissions. Prices for the base DL 
four-door start at $4998, and range 
upwards of $6000 for the 4WD station 
wagon. 

The Ford Fiesta will be essentially 
unchanged for 1980. EPA fuel econo- 
my should be about the same as 
1979—28 city, 39 highway. Price is in 


the $4800 range, and Ford will sell the 
car through the 1980 model year, but 
it will then probably be dropped. 

The Dodge Colt Hatchback*/Plym- 
outh Champ is one of the simplest, 
most straightforward small cars. 
Good, basic engineering makes this a 
prototype of the basic-transportation 
two-door hatchback. The standard 
four-speed manual transmission is 
tops for economy—EPA-rated at 37 
city, 47 highway. The novel dual- 
range four-speed is still available, as 
an option, but this has a negative ef- 
fect on fuel economy. 

The Plymouth Arrow and Dodge 
Colt station wagon are pretty much 
carryovers from 1979. 

Fiat Strada is another Rabbit looka- 


All JI Volkswagen Rabbits sold here— eem! new convertible mod- 
el—are now built in Pennsylvania. Catalytic converters are stan- 
dard on all gasoline engines (three-way in California). 


like, but with an Italian influence. 
The two- and four-door sedans are car- 
ried over into 1980 with little change 
other than cosmetics. The base price is 
$4881 for the standard two-door, but 
the Custom version is $5304. Soon, a 
fuel-injection engine will be avail- 
able, and will boost fuel economy one 
or two mpg. Current ratings are 25 
city, 35 highway. 

Renault's Le Car* is an import in 
transition. It’s now marketed and sold 
by American Motors through both Re- 
nault and selected AMC dealers. 
Economy is excellent with the perky 
1.4-liter four-cylinder (replaces last 
years 1.3) with electronic ignition. 
The base model goes for $4269, while 
the deluxe starts at $4869. В 
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What does your money 
buy? Respectable fuel 
economy with luxury and 
performance 


By ED JACOBS 


Not everyone wants absolute maxi- 
mum fuel economy or rock-bottom 
price in the car he buys. Nor can ev- 
eryone afford to indulge his ultimate 
car fantasy. Between the two ex- 
tremes, though, are cars that combine 
much of the best of both. 

Mid-price imports deliver very re- 
spectable fuel economy—from  effi- 
cient diesel and gasoline power 
plants—and provide much of the 


room, comfort, luxury, performance, 
handling, and innovative engineering 
of the ultra-exotic cars. In this class, 
you'll find cars that can truly be both 
the poor person's BMW and the rich 
person's Honda. 

Datsun heads the field this year 
with its redesigned 200-SX. There are 
two body styles: a crisp-looking two- 
door coupe and a sleek three-door 
hatchback. Both are powered by the 
super-clean NAPS-Z engine [PS, Dec. 
"79], which meets all current and 
projected emissions standards and 
provides as much as 35 percent better 
economy than the engine it succeeds. 
Fuel injection is standard, and two 
spark plugs per cylinder are used in 
California to meet more stringent 
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etely redesigned Datsun 200-S 
fastback (above) and notchback (inset) 


feature super-clean NAPS-Z engine. 
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emissions laws. (The rest of the coun- 
try will get the twin-plug version next 
year.) Four-wheel disc brakes and a 
five-speed transmission are also stan- 
dard. 

The 810 family sedan and 280-ZX 
sports car were both restyled last 
year, so they have received only minor 
refinements for this year. 

Audi has replaced the sporty Fox 
with the all-new 4000 body, a slightly 
larger car that bears a strong resem- 
blance to the top-of-the-line 5000 se- 
ries. It's built as a two-door coupe and 
a four-door sedan. The engine is a 1.6- 
liter OHC unit with fuel injection, and 
both four-speed manual and three- 
speed automatic transmissions are 
available. 

The bigger 5000 is now available 
with a diesel, as the 5000 Diesel. Both 
use five-cylinder, fuel-injection en- 
gines, and are virtually identical in 
all respects. The 5000 has either a 
five-speed manual or a three-speed 


BMW 320i has 1.8-liter engine, five-speed 
transmission. A 32051 with special 
springs, shocks, spoilers, and sway bars 
will be available later this year. 
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Volkswagen Rabbit convertible has roll-over protection built in 
behind front seats. Despite thick, sound-deadening padding in 
top, convertible is only 0.1-inch taller than normal Rabbit. 


Saab 900 Turbo has a five-speed overdrive transmission for the 
first time. It boosts EPA highway rating by three mpg, and is 
claimed to lower interior noise three decibels at 55 mph. 


automatic transmission; the 5000 
Diesel, only the five-speed. 

Subaru's only model in the mid- 
price category is the 4WD station 
wagon. Like all of Subaru's passenger 
cars, it has been fully restyled. 

Around September, Renault will 
begin selling its Renault 18 model 
[PS, July '79]. The car will be avail- 
able as either a four-door sedan or 
four-door wagon, with an engine larg- 
er than 1.4 liters and both four-speed 
manual and three-speed automatic 
transmissions. 

Peugeot will soon be bringing its 
new 505 model into this country. It's a 
new four-door sedan, featuring fuel 
injection and a five-speed manual 
transmission. Ап automatic will be 
optional, as will a diesel with a four- 
speed manual transmission. The 505 
will replace the 504 model, except for 
the diesel station wagon. 

Volkswagen has produced a con- 
vertible version of the popular Rabbit, 
which is built in Germany by Kar- 
mann. Dimensions and performance 
are virtually identical to the regular 
Rabbit. Dasher and Scirocco have got- 
ten only minor revisions. 


Triumph will very soon begin sell- 
ing its potent TR8 model. It uses the 
ТКТ coupe body, revised and strength- 
ened suspension, and the 3.5-liter alu- 
minum V8 from the new Rover 3500. 
The TR7 continues in production, but 
will soon be available only in its pop- 
ular convertible form. Triumph’s oth- 
er convertible, the Spitfire, continues 
virtually unchanged. 


More refinements 


BMW’s sporty 320i has a smaller, 
1.8-liter engine this year, but has also 
gotten a five-speed transmission as 
standard equipment. The two boost 
highway economy by 11 mpg. Later 
this year, a high-performance 32051 
should become available, with special 
springs, shocks, sway bars, and func- 
tional spoilers. 

Volvo's 240- and 260-series cars re- 
main much the same for 1980, al- 
though there is a new GL model that 
combines the luxury of the 260 series 
with an economical four-cylinder en- 
gine. In addition, the firm's aluminum 
V6 engine is upped from 2.7 to 2.8 li- 
ters. The six-cylinder 244GL D6 diesel 
model that we told you about last 


Audi 4000 closely resembles larger 5000 model. It's slightly 
longer and wider than Fox, which it replaces. The 1.6-liter engine 
is tilted 20 degrees to allow for low wedge-hood profile. 


Mazda's RX-7 has breakerless electronic ignition to boost fuel 
economy and increase spark-plug life. The locking mechanism 
on the removable sunroof now allows for adjustments. 


February is due later this year. 
Saab has made a five-speed trans- 
mission standard on the fast and com- 
fortable 900 Turbo, for improved econ- 
omy, performance, and noise control. 
All 900's and the one 99 model have 
newly designed front seats with ad- 
justable head restraints, as well as the 
Lambda-Sond emissions control sys- 
tem. Other refinements have been 
made to all cars, including increased 
trunk capacity in the 900 series. 

Toyota's three mid-priced models 
are little changed this year. Celicas 
are a little longer, and now have quad 
headlights. On the GT models, quartz- 
halogen high-beams and a tilt steer- 
ing wheel are standard. The Celica 
Supra, introduced late last year, has 
gotten only tiny detail changes, as 
have the top-of-the-line Cressida se- 
dan and wagon. 

Honda has a new three-speed auto- 
matic transmission for its models, re- 
placing its two-speed. The familiar 
Accord and new, midyear Prelude 
models are only slightly changed, 
with Accord getting a new grille and 
taillights, plus new bumpers. 

Continued 
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Triumph TR7 convertible is o 
here this year. It features two-liter overhead-cam engine, five- 
- speed transmission. TR7 will be joined by V8-powered TRS. 


PS buyer's guide to mid-priced imports 


Manufacturer Langth Width Height Weight Engine Horse- Trans- Body Base 
Model (in.) (in.) (in.) lbs.) (liters) power missions types price ($) 
Audi 
4000 176.7 66.2 53.7 2209 1.5, ОНС 4 78 ( 5500 4-sp. man. 2-dr. 7495 
4-dr. 7695 
5000 189.4 69.4 54.8 n.a. 21,0HC 5 103 @ 5500 4-sp.man. 3aute — 4-dr. 10,300 
5000 Diesel 67 @ 4800 11,100 
BMW 
3201 177.5 534 1.8, OHC 4 10.520 
810 183.9 64.8 54.5 2764 2.4, ОНСБ 120 (0 5200 4-sp., 5-5р. man. re АЕ 
-Ur. 
4-dr. wagon 8579 
200-SX 176.5 66.1 51.6 2611 2.0, OHV 4 100 5700 5-5р. тап. 2-ür. 6229 
280-ZX 174.0 66.5 51.0 2785 2.8. OHC 6 132 @ 5200 5-sp. man. 2-dr. 9899 
2-dr. 2+2 11.599 
70 @ 5200 
Brava 1724 65.0 54.4 2490 2.0, OHC 4 85 (& 5100 5-sp. man., 2-dr. 7458 
3-5р. auto. 4-dr. + wagon 7658 
Spider 163.0 63.5 48.2 2310 2.0. OHC 4 86 0 2-dr. conv. 8795 
Prelude 161.4 64.4 51.0 2130 1.8, OHC 4 n.a. 5-5р. man., 3auto — 2-dr. 6445 
Lancia i 
Beta 177.9 572 55.2 2190 2.0, OHC 4 87 @ 5400 5-5p. man., 4-ür. 8551 
162.4 64.6 90.6 2585 3-sp. auto. 2-dt. 9500 
HPE 173.8 64.6 51.6 2715 2-dr. hatch. 9985 
Zagato 164.6 64.6 49.7 2730 2-ür. conv. 10.811 
Mazda 
RX7 168.7 65.0 49.6 2395 1.2, rotary 100 @ 6000 4-5p., 5-sp. man., 2-dr. 7195 
n Ё. L P -Sp. auto. 
M& 


182.4 


"eo 


Sapporo 1814 


n 


1.8. OHV 4 


of a handful of roadsters sold 


Т0 @ 5200 


4-5р. man. 


5-5р. man. _ 2-ür. 


4-dr. wagon 


10,198 


5578 


Honda Accord four-door has received minor styling refinements 
to both front and rear, but will have an all-new three-speed auto- 
matic transmission as.an option, replacing a two-speed type. 


Mazda's RX-7 sports car has two big 
mechanical improvements. Breaker- 
less electronic ignition is used for the 
first time ever on a Mazda Wankel en- 
gine, and braking power has been im- 
proved by the addition of a larger vac- 
uum booster. 

The  Mitsubishi-built Plymouth 
sapporo and Dodge Challenger have 
some cosmetic changes in trim and 
colors, but the big news is that the re- 
sponsive 2.6-liter engine is now stan- 
dard on both, coupled to a five-speed 
manual transmission. 

Fiat is keeping its cars pretty much 
the same this year. Strada, Fiat's Rab- 
bit chaser, was introduced late last 
year, so it will be virtually un- 
changed. Hand-rubbed leather interi- 
ors and fuel injection are now optional 
on the Brava. Fuel injection is also 
available on the 2000 Spider, and it 
boosts output by 20 horsepower on 
both cars. The X1/9 has new wheels to 
improve brake cooling. 


Something unusual 

Lancia is carrying over its "79 mod- 
els until later this year, at which time 
the company will bring out its 1981's. 
So the Beta, HPE estate wagon, and 
Zagato convertible are unchanged. 

Alfa Romeo's big news will be in the 
luxury category, the Alfa Six model 
that will compete with Mercedes-Benz 
and BMW. The Sports Sedan, Sprint 
Veloce coupe, and Spider Veloce 
sports car are refined slightly, but re- 
main essentially the same as last 
year's versions. 

The MG Midget has been dropped 
from production, but the MGB will 
continue, and production has even 
been stepped up. Changes are mini- 
mal while its long-term fate is being 
decided. Firms like Aston-Martin 
have been interested in buying the 
MG name and line from BL Motors, 
the parent firm. "B 


Inflatable bags 
give battery packs a lift 


Air does double duty to speed servic- 
ing the one-ton battery packs of elec- 
tric vans at a Lucas service center in 
London. The carrier for the packs com- 
bines an air-cushion pallet for move- 
ment with inflatable PVC bags for 
lifting. It is fed with air at five рї: 
from a single electric blower. 

For battery removal, the rear of the 
van is first raised a few inches by a 
pair of hydraulic stands fixed to the 
wheel hubs. The "hoverpallet" is then 
floated under the body (top photo) to a 
position beneath the pack, and the 
bags are inflated to support it (middle 
photo). When the carrier is detached 
from the vehicle chassis, the bags are 
deflated to lower the pack, which can 
then be withdrawn easily by one per- 
son (bottom photo). 

The batteries are now fully accessi- 
ble for checking water levels, and the 
complete pack can be replaced if nec- 
essary. The entire sequence takes 
only a half hour, including reinstalla- 
tion of the pack (repeating the same 
procedure, but in reverse). 

Lucas supplies the no-sweat equip- 
ment to other British service depots 
handling its trucks. Lucas Batteries 
Ltd., Evelyn Rd., Birmingham B11 
3JR, England.—David Scott 
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— Toyota takes on Rabbit 


MONTEREY, CALIF. 


When I first saw it at nearby Laguna 
Seca Raceway, Toyota’s all-new Co- 
rolla Tercel looked like just another 
ordinary economy car. However, de- 
spite the utilitarian design, it took 
less than a lap of hustling it around 
the twisting road-racing course to find 
that it was anything but dull. 

All Corollas have been redesigned 
for 1980, but added to the lineup is the 
completely different Tercel. It's the 
first front-wheel-drive' Toyota ever 
sold in America, and seems aimed 
right at the Volkswagen Rabbit. 

There are two Tercel models: a two- 
door sedan and a three-door liftback 
(above). Inside, you'll find a very open 
and airy cockpit. The instrument pan- 
el is legible and well laid out, and all 
controls are easily reached. The front 
seats are comfortable, with plenty of 
seat travel for stretching out. Driving 
position is very good and combines 
well with the excellent visibility. 

The rear seats are set at a rather 
upright angle, but I think most people 
will find them at least average in com- 
fort. Both knee and leg room in the 
back are good for an economy car. 

There is no wheel-well intrusion 
into the rear passenger compartment, 
due to the extreme rearward location 
of the rear wheels. Cargo volume is 
reasonably good in both models, al- 
though not outstanding. In the lift- 
back, there's a split, fold-down rear 
seat for stowing bulky objects, but no 
security cover over the cargo area. 

The 1.5-liter overhead-cam four is 


| mounted longitudinally. Toyota gets 


away with this in a short car because 
the engine is only 21.6 in. long, due to 


its Siamese cylinders (no water jack- 
ets between. the cylinders, just a sin- 
gle-wall thickness of metal). Placing 
the differential under the number- 
four cylinder also helps keep the pow- 
er train short. 

MacPherson struts are used in the 
front suspension, while trailing arms 
and coil springs are used at the rear. 
Rack-and-pinion steering plus front 
and rear sway bars are standard. 

Like several economy predecessors, 
Tercel is a fun car to drive, as I found 
out on the race course. The engine is 
very responsive for its size, and there 
is little torque steer. 

Handling is good and very predict- 
able, without pronounced understeer, 
making it easy for someone who 
hasn't driven front-wheel drive to feel 
at home. For the sporty minded, the 
car seems to be as much fun as the 
German-built Rabbits. My only com- 
plaint is that the Tercel's engine died 
from fuel starvation in the "Cork- 
screw," Laguna Seca's notorious div- 
ing S-turn. You won't drive that hard 
on the street, though, so that problem 
shouldn't concern you. 

In comparison with the Rabbit, Ter- 
cel is 2.4 in. narrower, 4.8 in. longer, 
and has a wheelbase 4.0 in. longer. 
The two-door is about 20 lbs. lighter, 
but has 6.2 cu. ft. less cargo volume. 
(The liftback's volume is 5.5 cu. ft. 
less, and it's about equal in weight.) 

All in all, the Tercel is a nice combi- 
nation of dimensions, power, han- 
dling, comfort, and visibility. De- 
pending on how it is priced, it could be 
a tough competitor for the Rabbit. 

For more on the Tercel and the Rab- 
bit, see page 104.—Ed Jacobs 
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Luxury cars 


for the ultimate ride 


Outstanding workmanship, 
fine leathers, real wood— 
and a man-size price tag 


By JIM DUNNE 


If you can afford a car that costs be- 
tween $13,000 and $140,000, a super- 
luxury European brand might go nice- 
ly in your carport. Too rich? Then fan- 


tasize along with the rest of us. It's fun 
to dream of choosing any car in the 
world. And it doesn't cost a cent. 
Start with the sedans; that's where 
the biggest choice lies. Or pick out a 
sportster if that fits your fancy. 
Champion seller of the class is the 
inspired Mercedes-Benz line. Prices 
range from $16,670 for the bargain 
240D sedan, all the way up to $36,886 
for the uncompromised 450 SEL four- 


door. А couple of sports models fill out 
the line at the high end, the $34,527 

4505L and the $41,033 450SLC. 
Mercedes sells about one car for ev- 
ery seven Cadillacs in the U.S., about 
Continued 


Rolls-Royce has five models, ranging 
from the Silver Shadow and Silver Wraith 
to the ultra-luxurious Corniche. It will 
also resume importing the Bentley T. 
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Jaguar Series lll XJ6 and XJ12 retain their familiar lower-body 
lines, but have a revised roofline to provide more rear-seat head 
room. Cruise control and power driver's seat are standard. 
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is dropped to 2.8 liters, with only a slight power loss, but the 
addition of a three-way catalyst gives increased economy. 


Porsche 924 Turbo has a third more power than standard 924, 
larger-diameter wheels and tires, functional front and rear spoil- 
ers, NACA-duct air intake, and extra cooling slots. 
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BMW's top-of-the-line sedan, the 733i, is powered by the same 


3.3-liter SOHC six-cylinder engine as 633CSi grand-touring 
coupe, but offers considerably more rear-seat room. 


Mercedes-Benz 300SD (left) remains the world's only turbo-die- 
sel passenger car. It offers the space and comfort of the long- 
wheelbase Mercedes chassis, combined with very good fuel 
economy and performance. The 450SL (above) is one of two 
sports-car-like two-doors. It's a coupe/roadster, while the longer 
but similar-looking 450SLC is available only as a coupe. 
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PS buyer's guide to luxury imports 


Manufacturer Length Width Height Weight Engine Horsepower Trans- Body Base 
Model (in. lin.) їп.) (Ibs.) (liters) mission | ($) 

Аа Romeo 
Spider Veloce 161.2 644 50.8 2455 2.0, OHC 4 111.2 @ 5000 5-sp. man. 2dr. n.a. 

conv, 
Alfa 6 187.4 56.3 54.9 2976 2.5, OHC 6 154 @ 5800 3-sp. auto, — 4-dr. n.a. 

BMW 
528i 190.0 87.2 559 3320 2.8, OHC 6 169 @ 5500 5-sp. man. — 4-dr. 17,395* 
533CSi 192.7 67.9 33.7 3430 3.2, ОНС 6 177 о) 5500 iL man. 2-dr. 29,265* 

-$p. auto. 
733i 197.4 70.9 56.3 3730 32, ОНС 6 177 @ 5500 4-5р. man. — 4-dr. 25.800* 
: 3-sp. auto. 

Ferrari = | | 
308678 1724 67.7 44.09 3290 3.0, OHC V8 205 @ 6600 5-sp. тап. 2-dr. Spyder 43,185 
GTB 1724 67.7 44.09 3225 3.0, ONC V8 205 @ 6600 5-sp. man. — 2-dr. coupe 39,015 
614 176.7 67.3 47.6 3200 3.0, OHC VB 205 @ 6600 5-sp. man. — 2-dr. 2 + 2 38,460 

тт. 200.5 69.8 52.1 4039 4.2, ОНС 6 176 3-sp. auto —  4-dr. 22,000 
K-12 2 69.8 52.1 n.a 5.4, V12 n.a. J-sp. auto. — 4-dr. n.a. 
XJ-S 192.25 70.6 478 n.a 5.4, V12 n.a. 3-sp. auto es 26,000 

| E+, 
2400 190.9 70.3 56.6 3120 24, OHC 4 67 (& 4000 pe ш 4-dr. 16,670 
, sp. auto. 
300D 190.9 70.3 56.6 3430 3.0, OHC 5 83 @ 4200 4-sp. auto. 23,638 
CD 187.5 70.3 54.9 3410 83 @ 4200 4-sp. auto. 2-0, . 26,693 
TD 190.9 70.3 57.9 3605 2 4200 4-sp. auto. 4-0г. wagon 27,029 
SD 205.5 73.6 56.1 3785 че hod A 120 (& 4350 4-sp.auto. — 4-dr. 29,511 
280E, 190.9 70.3 54.9 3445 2 8, ОНС 4 140 @ 5500 4-sp. auto. — 4-dr. 25.234 
CE ү 2-dr. 28,217 
SE 205.5 3795 4-dr. 29.386 
450SEL 209.4 736 56.3 3975 45.0HC 8 — 160 @ 4200 j-sp.auto. — 4-dr 36,886 
SL 182.3 70.5 50.8 3750 2-dr 34,527 
ELE 196.4 70.5 52.4 3750 Г : 2-dr 41,033 
il 1923 69.7 56.25 n.a. 2.8, ОНС 6 133 @ 5250 ie дап dr. 13,978 

ЕЕ ИШИННЕН Е бра о ААР Поа aS IFT T ea т 

Porsche 
924 170.1 66.3 50.2 2623 2.0, ОНС 6 115 @ 5750 0 ia 2-dr. 15,970 

5р. auto l 
924 Turbo 168.9 66.3 50.2 2822 2.0, OHC 4 143 @ 5500 5-5р, п. 2-@г. 19,880 
9115С 168.9 65.0 52 2425 30,0HC 6 172 @ 5500 5-sp. тен 2-dr. 25,900 
928 175.1 72.3 517 3351 4.5, ОНС 8 219 @ 5250 D jas 2-dr. 35.450 
auto. | 


*1979 prices 


50,000 per year. High quality of 
materials and assembly, precise han- 
dling, a firm ride, and careful engi- 
neering are its most noted features. 

Fuel economy is up on the V8's and 
sixes for 1980. The 450 sedan gets 16 
mpg in city driving, 22 on the high- 
way—a four-mpg increase over 1979. 
Mercedes diesels are easier to live 
with now. They have quick-start glow 
plugs that require only a 10-second 
wait before startup at zero degrees F, 
more horsepower for better perfor- 
mance, and a 5000- mile recommended 
oil-change interval. 

Basis for the gas-powered cars' fuel- 
economy improvement is a new cam- 
shaft, a three-way catalyst, and a 
2.65:1 rear-axle ratio. 

BMW, with an equally high but 
slightly different reputation—its spe- 
cialty is sports sedans—is the second- 
best-selling luxury-car brand. Sales 
run 30,000 annually. Few cars can 
equal the excellent handling of the 
BMW’s—from the mid-price 320i right 
up through to the $31,900 633CSi. 
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And the firm boosted fuel economy 
across the board by 30 percent this 
year, mostly by use of three-way cata- 
lysts on all models. 

А third German make, Porsche, is 
the next biggest seller among luxury- 
car imports. The Porsche line is made 
up completely of sports cars; all mod- 
els are two-door coupes. They include 
the 924, 924 Turbo, 911, and 928. 
Prices range from $15,970 for the 924 
to $35,450 for the highly civilized 928. 
Despite the sports-car theme, all are 
tuned to low-speed U.S. road 
conditions. Interior noise control, ride 
comfort, air conditioning, and slow- 
running engines are featured. 

New for 1980 are three-way cata- 
lysts for all Porsche models, which 
mean a bump in fuel economy. The 
928 has an electronic fuel-injection 
system; the rest of the line continues 
the CIS mechanical type. The higher 
price for the 911 includes more stan- 
dard equipment—air conditioning 
and power windows, for instance. 

Some classic British coach builders 


round out the prestige import lineup. 


Jaguar continues with the slightly re- 


vised styling of the Series III XJ6 and 
XJ12 sedans, and carries over the 
XJ-S coupe. About 5000 Jaguars are 
sold here each year, at prices ranging 
from $22,000 to $26,000. 

А new car, the Rover 3500 hatch- 
back sedan, will soon be unveiled. It's 
powered by a 3.5-liter aluminum V8, 
offers excellent performance and com- 
fort, and will sell for about $16,000 
list. 


The ultimate 


Moving to the exotic, your dreams of 
owning the most talked-about car on 
the block ultimately must settle on 
Rolls-Royce. Pick up a Silver Shadow 
II for a rock-bottom $77,600, and 
you'll be one of the 200 or so new Rolls 
owners in the U.S. this year. 

Or you can go up the ladder through 
names like Silver Wraith II, Bentley 
T, and Camargue to the ultimate, a 
$140,000 Corniche convertible. 

Britain's Aston-Martin, of James 
Bond movie fame, scores high in rec- 
ognition, but—at 11 mpg—is way 
down in fuel economy. Both the coupe 
and more expensive convertible use a 
5.3-liter DOHC V8. TVR, a smaller 
British firm, offers the 30008 convert- 
ible and Taimar hardtop, powered by 
142-hp V6 German Ford engines. 

Three Lotus models give you a 
range of interior space, and all provide 
22-mpg economy. The sleek mid-en- 


gine Esprit II has two contoured buck- - 


et seats, while the front-engine 2+2 
Eclat has more space inside. An alter- 
ation of the roof line gives the four- 
place Lotus Elite still more room. 

Italy’s Maserati will be represented 
here by two models this year. The 
sporty Merak SS is a 2+2 car with a 
luxurious interior. It’s mid-engined, 
powered by a 182-hp V6. The elegant 
Quattroporte is a four-door sedan 
powered by a 4.9-liter DOHC V8. 

Other Italian entries are a trio from 
Ferrari: the two-place 308 GTB coupe, 
the GTS Spyder, and the 2+2 model 
308 GT4. All three mid-engined cars 
use a three-liter DOHC V8 that deliv- 
ers 205 hp. 

From France, the Peugeot 60451, is 
solidly built with six roof-support 
steel pillars. The body also has special 
construction to absorb energy and im- 
prove passenger safety in front or rear 
collisions. This high-end model has a 
133-hp V6. 

Fuel economy is not one of the bet- 
ter features of expensive cars. Аз a 
general rule, the higher the price, the 
lower the mpg. Rolls, the most presti- 
gious, is also the most notorious. 

But who cares when your own oil 
well may have cost less than the car 
you drive? 


"The TR7 convertible must rank as one of the most 
comfortable, practical and entertaining sports cars 
on the market today." 


"It tracks as straight as a laser and speaks through ihe 
steering in positive, reassuring tones. Peeling back 
the top reveals a roomy and striking interior... this 


Reorinted from Car and Driver 


is one of the great remaining bargains." 5:0 


“With several thousand miles on 
the clock, the TR7 convertible 
still felt tight and solid, and all 
things considered, it's an 
exhilarating car to drive." 


SCCA NATIONAL 
CHAMPION IN 
|! [Î DPRODUCTION! 
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For the name of your nearest Triumph daten Се Б. К. 
B00-447- 4700. in Illinois call: 800-322-4400. EE ! 
& Jaguar Rover Triumph Inc. Leonia, New Jersey 07605. 


High-m 


pickups 


— versatile workhorses 


New made-in-U.S. 
VW challenges the 
Japanese models 


By HERBERT SHULDINER 


Japanese importers have had a lock 
on the small-pickup market since 
these tiny trucks first arrived here in 
1959. For 1980, however, Volkswagen 
offers an innovative new pickup that 
not only breaks the Japanese monop- 
oly, but also introduces an entirely 
new kind of small truck for U.S. 
drivers. 

Technically, the VW pickup isn't 
really an import. It's made in Pennsyl- 
vania—the first product designed by 
Volkswagen of America. And it stacks 
up as a formidable competitor to the 
Japanese-made Datsun, Mazda, and 
Toyota models, as well as the captive 
imports sold by Chevrolet (LUV), 
Chrysler (Dodge D-50 and Plymouth 
Arrow), and Ford (Courier). The VW 
truck has these major innovations: 

e Front-wheel drive. 

e Diesel-engine option, which 
makes the truck the new mpg champ 
in this fuel-stingy class. 

e Unit-body construction—the 
pickup bed and cab are built in one 
piece. 

"The optional diesel engine gives 
the truck an 810-mile cruising range," 
claims Duane F. Miller, VW vice- 
president of engineering. He adds that 
VW's own fuel tests produced 41 mpg 
(city) and 54 mpg (highway). 

The unitized-body construction 
gives VW's pickup a sleeker appear- 
ance than other trucks. VW engi- 
neers, however, had to create a sand- 
wich-type construction to give the 
body enough strength, Miller says. 
The sandwich—two outer sheets of 
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Innovative new VW 
pickup is built on . 

a modified Rabbit ·· 
chassis. Front- . . ' 
drive vehicle has car-.. 
like cab, and comes 
with either gasoline 
or diesel engine. - 


Sundowner Sport ` 
from Mazda: has five- 
speed manual trans- 
mission, comes in . 
either standard or 
long-bed version. 


steel with another in the middle— 
prevents dents from going through to 
the exterior skin, Miller claims. 

The unitized body eliminates need 
for a frame under the bed. This, and 
the absence of a drive shaft to the 
rear axle, allowed VW to build the 
bed lower, for easier loading. It also 
produces a lower center of gravity, 
which, says Miller, makes the pickup 
the "best-handling light-duty truck on 
the road." 


The front-wheel drive gives the VW 
truck better traction than rear-drive 
types, Miller claims—until it's carry- 
ing more than three-quarters of its 
payload capacity. Then rear-drive 
trucks have an advantage. 

VW's decision to enter this market 
couldn't have been timelier. The com- 
pany picked a year when Japanese 
truck makers are in a holding pattern. 
From an engineering point of view, 
the Japanese models for 1980 are vir- 
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Larger rear windows in Datsun's King Cab offer better ventilation. Increased glass area makes cockpit brighter, airier. 


1980 mini pickups 


Length Width Wheelbase Ме ight GWW Engine" 

Make and mode! lin.) (nm) (№) (165) (165) (liters) Price ($) 
Chevrolet p ! + 

EB н 624, 
Datsun | = | 
Long i Д Et 
Aine Lab Deus 18) 4 |“ 4 à 589 
King Cab Сга Ja "| i Г 40 
Dodge 
050 18 | 40 487 


Short Bed 175. 55.4 106.9 10 10( Ea 
Sundowner Short Bed 175.0 654 106.9 2570 — 4100 20 4895 — —— А 
Sundowner Long Bed 1860 654 112.8 2645 410 20 5045 
Plymouth ! 
Arrow 1846 650 109.4 2520 4045 2.0 4878 
Arrow Sport 1846 650 1094 2565 4120 26 5692 
Toyota р 

Standard Вей 1695 634 101.8 2405 3805 22 4748 
Standard Bed Deluxe 1695 634 101.8 2405 3805 22 5018 - 
Standard Bed SRS 1695 634 101.8 2405 3805 22 5613 
Long Bed Standard 1846 634 1102 2465 3865 22 4748 
Long Bed Deluxe 1846 634 1102 2465 385 22 5208 
Long Bed SR5 1846 634 02 2465 3865 2 85803 
4x4 Standard Bed 170.1 665 1022 2815 45 22 6198 
4x4 Long Bed Deluxe 1862 665 110.6 2866 4% 22 6388 
%4-ton Long Bed 1846 — 634 1102 2555 475 — 22 5124 
Ford | | | 
Courier Short Bed 79 630 106.8 2513 — 4100 20 4861 
Courier Long Bed 1894 630 1128 259 40 20 5095 
Volkswagen 

Standard U00 644 103.3 2046 3149 15 na 
Sport Truck 1700 644 103.3 2046 349 15 па 
LX Truck 1700 644 103.3 2046 3149 15 na 


"All engines are ОНС fours 


tually identical to last year's trucks. 

Datsun's big news is a complete 
restyling of its lineup. Newest feature 
is a GL 2+2 King Cab model, which 
has two inward-facing jump seats. 
These carry two extra passengers in 
back of the front seats. 

Mazda offers a new Sundowner 
Sport version of its standard B2000 


**1979 figures; 1980 figures not available at press time 
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truck. It's basically а fancier model 
with a dressy cab and decals. 

Toyota's trucks are unchanged from 
last year's models, but a vent window 
has been added to the side glass to im- 
prove ventilation. 

Chrysler's Dodge D-50 and Ply- 
mouth Arrow, which are made by 


Mitsubishi, have a new, blockable 
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Four-wheel-drive Toyota Long Bed Deluxe is ruggedly built for 
off-road use. It has impressive suspension travel and ground 
clearance, four-speed transmission, and H78x15 mud tires. 


_ A Toyota's SR-5 Long Bed is standard rear-drive model. It has а 
2.2-liter engine, five-speed transmission, tilt-forward seat back, 
and a vinyl interior. Note the sporty exterior striping. 


sliding-glass rear-cab window. There 
are also several new paint options. 
Chevrolets LUV (made by Isuzu) 
has a few engineering refinements, 
including improved engine-oil circu- 
lation and more ground clearance. 
Ford's Courier, made by Mazda, is 
identical in most respects to the Japa- 
nese brand for 1980. "BH 
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PS car test 
& driving report 


40- 
imports 


— what our mileage checks 


reveal 


By JIM DUNNE AND ED JACOBS 
PHOTOGRAPHS BY GREG SHARKO 


Is 40 mpg on the highway actually possible? The Environ- 
mental Protection Agency lists 17 car models—all foreign- 
designed—that are highway-rated at 40 mpg or better. But 
past EPA fuel-economy figures have frequently been very 
optimistic. Can any of these 17 cars really reach or surpass 
the magical 40-mpg level? 

To find out, we devised a test procedure and assembled a 
system to measure actual on-the-road fuel economy. (With 
this issue, both become permanent parts of our comprehen- 
sive testing program.) The results of this economy testing 
were both surprising and revealing. All cars in the group 
delivered more than 40 mpg in a least one category, but the 
surprise was that the EPA’s official mileage champion won 
only two out of three categories. The revelation was the 
magnitude of fuel-economy improvement as cruising 
speeds dropped off. Nearly everyone knows that big in- 
creases occur, but some were astounding. 

To challenge the 40-mpg barrier, we selected the mile- 
age-leading model from each of the eight manufacturers 

Continued 
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is official EPA fuel-econom 
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PS ratings— 

test report in a nutshell 

The ratings are based on test results and measurements. 
Results should be read with the understanding that they 


reflect tests only on our sample cars. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; poor, 1; very poor, 0. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entrylexit ease 


Toyota Corolla 


Tercel 
Volkswagen 


ш ظ‎ оу о оу л poo Rabbit 


Diesel 
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©з (л у © а (л 5B (о (л (п Honda Civic 
сл ш О د‎ c ico Mazda GLC 
(л Ол з © м ОЛ fs د‎ wo Renault Le Car 
wow О د‎ ОЛ (л о wom Subaru GL 
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Datsun 
| 210 
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PS car test & driving Cees 


having one or more cars rated at 40 mpg or better. All had 
four-cylinder engines and four- or five-speed manual 
transmissions. They included the Datsun 210, Dodge Colt 
Hatchback, Honda Civic, Mazda GLC, Renault Le Car, 
Subaru GL, Toyota Corolla Tercel, and Volkswagen Rab- 
bit. We also included the EPA’s absolute fuel-economy 
champion, Volkswagen’s Rabbit diesel. (Note that testing 
was done as Subaru’s model year began, and the only car 
available here was their third best in the 40+ category.) 

Don’t think that they’re all primitive transportation just 
because they’re called economy cars. Most of them can real- 
ly be loaded with comfort and convenience items, although 
that can adversely affect fuel economy. Not all of these cars 
do everything well, naturally, but we did find pleasing 
rides, relatively low noise levels, excellent seating, and 
good performance and handling among them. 


Datsun 210 
The 210 is Datsun’s rather stylish basic-transportation 
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car, which was completely redesigned last year. It’s more 
than just transportation, though. This little fuel-squeezer 
recorded a whopping 67.6 mpg in the 35-mph section of our 
steady-rate fuel-economy testing—beating the EPA-cham- 
pion Volkswagen Rabbit Diesel. 

The car’s performance isn’t tremendous, but with that 
sort of economy potential, who's going to complain too loud- 
ly? Zero-60-mph acceleration takes a rather long 18.4 sec- 
onds, and only the Rabbit Diesel is slower. In addition, 
handling and maneuverability suffer from tires that leave 
a lot to be desired in the way of adhesion. 

Cargo-carrying capabilities are among the big selling 
points for hatchbacks, and the Datsun can hold a six-foot 
ladder when the rear seat is folded and the front passenger 
seat is leaned forward slightly. The rear seat, unfortunate- 
ly, is tight and uncomfortable. Passengers must sit with 
knees pulled up, and heads pressed against the roof. 

Visibility and driving position are both good, and the 
instrument panel is highly functional, although a bit busy 
for some of us. Interior noise levels fall in the middle of our 
group (all of them are relatively noisy), but the intensity is 


EPA fuel mileage (mpg) 
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Highway аз 47 49 42 40 40 43 56 40 
City 31 з 36 30 30 25 31 42 30 


Calif. city 29 31 32 30 NA 23 30 МА 26 


Observed fuel mileage (steady-state mpg) 
35milesperhour 67.6 52.2 515 433 43.5 435 505 647 531 
45milesperhour 508 45.1 459 386 42.1 413 421 557 490 
55milesperhour 37.3 38.4 36.9 325 359 353 382 451 39.5 


Performance comparison with selected 
1980 and earlier models 
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1977 Volkswagen Rabbit Diesel 4 39 220 136 600 30.1 75 
1979 Volkswagen Rabbit Gasoline4 26 144 150 60.0 281 76 
1979 Chevrolet Chevette 4 25 185 152 647 301 71 
1979 Plymouth Champ 4 33 156 137 671 301 73 
1979 Honda Prelude 4 26 143 145 624 291 69 
1980 Oldsmobile Omega 4 22 150 163 64.7 296 69 


Nine of America's fuel-stingiest cars: Volkswagen Rabbit (top 
left) started the wave of modern economy cars, delivered best 
55-mph fuel economy of all gas-powered cars. Datsun 210 
(top center) was surprise overall winner at 35 mph, bettering 
67 mpg; it was also best of gas cars at 45 mph. Dodge Colt 
Hatchback (top right) was quietest in test group, narrowly 
nosing out Toyota Corolla Tercel. Interestingly, four-speed 
model has higher EPA highway rating than dual-range over- 
drive four-speed. Volkswagen Rabbit Diesel (left center) set 
top economy marks at both 55 and 45 mph, but couldn't top 
Datsun 210 at 35 mph. Toyota Corolla Tercel (center) has un- 
usual, longitudinally mounted engine, unlike nearly all other 
front-wheel-drive cars. Remarkably short engine length makes 
it possible. Honda Civic (right center) is all-new design, and 
shares chassis with sporty, new-for-'79 Prelude model. Mazda 
GLC (bottom left) has received 626-like styling refinements to 
its front end. Slalom times were best of group. Subaru GL 
(bottom center) is fully redesigned with strong European influ- 
ence. Renault Le Car (bottom right) is tiniest car in group, and 
is now sold by both Renault and American Motors dealers. 


never objectionable. Controls for lights and wipers are con- 
veniently mounted on steering-column stalks, as is now 
almost universally done. 


Dodge Colt Hatchback 


The Dodge Colt Hatchback is the same car as the Plym- 
outh Champ; only the nameplates and some trim are 
changed. (But don't confuse the Colt Hatchback with the 
regular Dodge Colt; they are totally different cars.) Sur- 
prisingly, the top-economy model has the plain four-speed 
transmission, not the novel dual-range four-speed over- 
drive unit that's optional. 

Colt Hatchback is a highly functional car that's perfect 
for short trips around town. Its clean, modern interior is a 
model of Japanese simplicity and convenience. "Flick" 
switches for turn signals and wipers are mounted on the 
instrument-panel surround, and can be operated without 
taking your hands off the steering wheel. Furnishings may 
look a bit Spartan to some people, but Colt's comfort isn't 
bad and visibility is very good. 

Unfortunately, the reclining bucket seats have skimpy 


cushions, and don't do much to hold you in place. Rear-seat 
room seems surprisingly good, as is the quality of the seat. 
The padding is thicker than on the competition, and it's 
comfortable for more than just short trips. 

Driving the car is definitely fun. It's the third quickest in 
our group, and its light steering is both quick and precise. 
The shift lever is fairly long, but the throws are short and 
positive. 

Best of all, the car is the quietest of the bunch. 


Honda Civic 

The Civic has been redesigned for 1980, and seems to 
combine the best of the Accord, Prelude, and the old Civic. 
Result: The new car is better than ever, and is perhaps the 
best all-around package in the group. 

On the outside, the new design appears slightly bigger 
and huskier, even though it isn't. Inside, the interior lay- 
out and design are about the best of all the test cars. Con- 
trols are carefully placed and instruments are clustered in 
front of the driver. The front bucket seats are firm and 

Continued 
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comfortable, and afford an excellent view of the road. 

All-around performance of the new Civic is the best in 
the group. Its zero- 60-mph times came within 0.1 second of 
the hot-shot gas Rabbit, and its maneuverability, han- 
dling, and braking were always very good. Its weakest 
point in this test was fuel economy, but the engine wasn't 
broken in (the odometer indicated just two miles when we 
received the car). Even so, economy was still in the middle 
of the group, and would undoubtedly have improved as the 
engine loosened up. 

Rear-seat room is a bit tight for adults, but is more than 
adequate for children on long-distance trips. Interior noise 
levels were very low for a car in a class that is basically 
pretty noisy. 

The Civic is such a good all-around package that it made 
a big hit with everyone. Our art director, for instance, kept 
trying to disappear with it—permanently. 


Mazda GLC 


The GLC is Mazda's basic-transportation car, and it has 
a solid, utilitarian feel. Styling has been freshened up a bit 
this year, with a new front-end treatment and some differ- 
ent trim. 

Inside, the instrument panel seems particularly well 
thought out. Noise control, though, isn't handled as well. 
The GLC produces rather high noise levels. At 60 mph, it's 
the noisiest in the group; at 30 it's almost as loud as the 
Rabbit Diesel. 

Since it's a front-engine, rear-drive vehicle, the trans- 
mission tunnel severely intrudes on both front- and rear- 
seat space, and rises almost to the level of the seat cushion. 
But a split, fold-down rear seat partially offsets that by 
giving the flexibility to carry both a passenger and some 
oversize cargo in the back at the same time. The high cargo 
floor dictated by the rear-drive axle does limit cargo vol- 
ume, though. 


PS serviceability ratings 
How easy is it to service these cars? To give you an approxima- 
tion of how difficult it is for a typical person to perform various 


service operations, we examine each test vehicle. The 
numbers mean: 1, very difficult; 2, difficult; 3, average degree 


of difficulty; 4, easy; 5, very easy. 2 
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Checking fluid levels: 
Battery 5 5 5 5 4 5 4 5 5 
Master cylinder 5 5 5 5 5 5 5 5 5 
Windshield washer 5 5 5 5 5 5 5 Б 5 
Engine oil 4 4 3 3 1 3 5 3 3 
Coolant 5 5 5 3 5 3 5 5 3 
Checking the engine: 
Spark plugs 4 4 4 4 3 3 3 n.a. 5 
Distributor 4 4 4 3 3 3 3 n.a. 4 
Carb adjustment 3 4 2 4 3 Sealed 4 f.i. f.i. 
Oil filter 3 1 4 3 3 4 1 2 4 
Oil fill 3 4 3 5 1 4 4 4 4 
Replacing hoses: 
Upper radiator hose 5 4 5 2 4 4 5 
Lower radiator hose 3 4 4 3 4 1 4 5 
Heater hoses 3 4 3 1 2 3 1 1 
Changing bulbs: 
Headlights 3 3 3 3 3 3 3 3 3 
Taillights 3 2 4 3 3 3 3 4 4 
Front running lights 3 3 3 3 3 3 3 3 3 
Front parking lights 3 3 3 3 3 3 3 3 3 
Front directionals 3 3 3 3 3 3 3 3 3 
Rear directionals 3 2 4 3 3 3 3 4 4 
Rear running lights 3 3 3 3 3 3 3 4 4 
Checking fuses 3 5 4 3 4 4 5 4 4 
Spare-tire accessibility 3 3 3 3 5 5 3 3 3 
Changing belts 4 4 4 4 1 5 3 3 3 
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Performance isn't breathtaking, but the GLC was fastest 
in our slalom test, and its stopping distance with hot 
brakes was second only to the VW Diesel's. 

Renault Le Car 


The Renault is the tiniest in this group of tiny cars, more 
than a foot shorter than the Rabbits, and about six inches 
shorter than the Civic. It's also the most unusual, with 


Datsun 210, Dodge Colt Hatchback, Honda 
Corolla Tercel, Volkswagen Rabbit Diesel, 
and test results 


= = 
33 
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DIMENSIONS a Ж | 
Wheelbase 92.1 90.6 88.6 
Overall length ........... 165.0 157.0 148.0 
Overall height ........... 52.5 50.6 53.0 
Overal! width ............ 52.2 62.4 62.2 
Track, F/R 52.4/51.2 53.8/52.8 53.5/53.9 
Ground clearance 7.0 7.0 7.0 
Front head room ......... 34.0 34.0 36.5 
Front hip roóm .......... 44.0 42.0 44.0 
Front leg room .......... 42.0 42.0 45.0 
Rear head room ......... 34.0 34.0 34.0 
Rear hip room ........... 50.0 AB.Q 49.0 
Rear leg room (min. Ss 26.0 32.0 32.5 
Rear knee room (min.) ~.. 2.0 2.0 -1.0 
Couple distance ......... 28.0 30.0 26.5 
SPECIFICATIONS 
Engine type 22s. опе 4 OHC 4 OHC 4 
Displacement (cu. іп.) 85.2/1.4 86.0/1.4 92.2/1.5 
Compression ratio ........ 8.9:1 8.8:1 8.8:1 
Carburetion ............. — 2-bbl 2-bbl. 3-bbl. 
Net hp @rpm.......... 65 i@ 5600 70 @ 5200 67 @ 5000 
Net torque @ rpm ....... 75 @ 3600 78 @ 3000 79 @ 3000 
Transmission Five-speed, Four-speed, Five-speed, 
manual manual manual * 
Axle ratio Bx 3.70:1 3.47:1 3.87:1 
Tire make .............. Bridgestone B.F. Goodrich Bridgestone 
Tirè Typ ............ Steel-belted Steel-belted Steel-belted 
radial radial radial 
Tife.sl2e cos ees 175/70SR13 155SR13 — 1455813 
HERINE Recirculating Rack and pinion, Rack and pinion, 
ball, manual manual manual 
Overall steering ratio ..... 
15.0:1 М.А. 17.9:1 
Turns, lock to lack ....... 4.0 3.9 3.3 
Turn diameter (ft.) 31.2 32.7 32.9 
Front suspension Independent, Independent, Independent, 
MacPherson MacPherson MacPherson 
struts struts struts 
Rear suspension ......... Solid axle, four Independent, Independent, 
contral links, trailing arms, MacPherson 
coil springs coll springs struts 
Front stabilizer-bar 
diameter (in.) ........... та. 0.55 n.a. 
Rear stabilizer-bar 
diameter (in.) ........... n.a. none na. . 
Brakes. ..............-- Disc/drum, Disc/drum Disc/drum, 
power ower 
Brake swept area (sq. in.) . па. 216.0 06.8 
Fuel tank (gal.) .......... 13.2 10.6 10.8 
Trunk space (cu. ft.) 21.9* 27.4* 9.3 
Liftover height (in.) 34.0 30.0 25.0 
Curb weight (Ibs.) ........ 2015 1982 1822 
F/R weight шше S n.a. 63/3? n.a. 
Basic price ..... .. $4899 $4450 $4949 
Price as tested .... .. $5024 $4450 $4949 
Major options on test car AM/FM radia None None 
$125 
TEST RESULTS 
Acceleration (sec.) 
0-60 mph ............ 18.4 15.6 13.1 
25-70 mph ........... 19.9 19.2 14.6 
Brake test (cool) 60-0 mph 
Stopping distance (ft) . 159 161 120 
Pedal pressure (Ibs.) ... 135 100 72 
Disc temperature CF) .. 205 275 160 
Brake test (hot) 60-0 mph 
Stopping distance (Н) . 160 160 148 
Pedal presure (Ibs.) .... 95 100 105 
Disc temperature CF) .. 527 701 660 
Interior noise (û 60 mph(dBA) — 72 69 71 
Handling test (mph) ...... 60.0 52.4 62.4 
Maneuverability test (mph) 26.0 30.1 30.6 


TEST CONDITIONS: Ambient temperature 70° F; relative humidity 82 percent; barometric 


* With rear seat falded 


numerous little touches of Gallic whimsy. For the most 


part, these aren't bad, just different. 


The light switch, for instance, is mounted on the left side 
of the steering column, above the turn-signal stalk. The 
radio ison the floor, with the controls and faceplate pointed 
straight up, making it difficult for the driver to see, 
reach, or adjust. 


Civic, Mazda GLC, Renault Le Car, Subaru GL, Toyota 
and Volkswagen Rabbit Gasoline—dimensions, specs, 


Mazda 
GLC 
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Stee -belted 


175/70SR13 
Recirculating 
ball, manual 


Inde endent, 
MacPherson 
struts 

Solid axle, four 
control links, 
coil springs 


Renault 
Le Car 
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Michelin 
XZX, steel- 
belted radial 


145SR13 


Rack and pinion, 


manual 


21.7:1 

3.8 

32.0 
Independent, 
control arms, 
torsion bars 
Independent, 
trailing arms, 
torsion bars 


n.a. 


n.a. 
Disc/drum 


pressure 30.22 inches Hg 


2 Subaru 
GL 


| 
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67 5200 
81 2400 
Five-speed, 
manual 
3.89:1 
Bridgestone 
RD-Z07, steel- 
belted radial 


175/70HR13 


Rack and pinion, 


manual 


inde pendent, 
MacPherson 
struts 
independent, 
semi-trailing 
arms, coil 


springs 
n.a. 


n.a. 
Disc/drum, 


0 
Dealer prep $182 


Toyota Corolla 
Tercel 
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GT Special, 

steel-belted 
radial 
1655R13 


Rack and pinion, 


manual 


йөрде nt, 
MacPherson 
struts 
Independent, 
trailing arms, 
coil springs 


n.a. 


А/С $521 
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Michelin 
, steel- 
belted radial 


1555613 


Rack and pinion, 


manual 


Inde endent, 
MacPherson 
struts 
Independent, 
MacPherson 
struts 


n.a. 


Discidrum, 


Five-speed trans. 


$175, diesel 


engine $493, A/C 
$495 
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Michelin 
XZX, steel- 
belted radial 


1555R13 


Rack and pinion, 


manual 


Inde endent, 
MacPherson 
struts 
Independent, 
MacPherson 
struts 


n.a. 


n.a. 
Disc/drum, 
power 


Fuel injection 


$225, five-speed 


transmission 
$175 
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PScar test & driving report 
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Tercel negotiates slalom course (top left) with moderate body 
roll and little front-wheel-drive "feel." Redesigned Civic (top 
right) was best all-around performer in testing, and is very well 
thought out overall. Gas Rabbit (left center) locks rear brakes and 
slides sideways in panic stop. Diesel model displayed same reac- 


Fuel consumption 
was recorded on 
LED pulse counters 
(top). Precision 
flow meters (bot- 
tom) were placed 
in fuel lines to 
monitor fuel intake 
(and return to tank, 
if апу). Consump- 
tion was recorded 
over a measured 
mile. Fuel есоп- 
omy was calculated 
from average con- 
sumption per mile 
at each of three 
speeds. 
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tion, but to opposite side. New Subaru GL styling (right center) 
bears strong resemblance to certain BMW models. Colt Hatch- 
back's wiper and turn-signal fingertip switches (bottom left) can 
easily be reached with hands on steering wheel. Dashboard 
styling of Renault (bottom right) takes some getting used to. 


While the interior styling may be a bit unusual, it's still 
functional and comfortable. The seats are typically 
French— high, soft, and comfortable. The front seats pivot 
forward to give access to the rear, but that involves lifting 
the whole seat, which is rather awkward and difficult. 
Rear-seat room is spacious, with unusually good head and 
leg room for such a small car. 

Because the car is so tiny outside, some of the advan- 
tages of front-wheel drive are lost. The drive train does 
intrude on the front-seat area, and forces the strange radio 
mounting. The engine compartment is small and cramped, 
and hard to work in. Complicating matters is the place- 
ment of the spare tire. It's extremely convenient when the 
rest of the car is loaded with cargo, but it must be removed 
to check the oil level. 

The Renault's ride is very smooth and soft for an econo- 
my car. There's a lot of suspension travel and body roll on 
corners, but the car is stable and very controllable. And it 


PS car test 


turned in some of the best results in 
our handling and maneuverability 
tests. 


Subaru GL 


All of Subaru's cars have been rede- 
signed for 1980, and the changes are 
striking, with many similarities to 
BMW, both inside and out. In fact, the 
dealer who lent us this GL four-door 
said that when the truck with this car 
backed into his lot, he thought it was a 
BMW. 

The new design affords excellent 
visibility all around, and the cockpit 
has an open, airy feeling. The instru- 
ment panel is well equipped with 
gauges, including oil pressure and an 
ammeter. The dials are legible and 
businesslike, with clear, reddish-or- 
ange markings on black faces. Night- 
time illumination is also reddish- 
orange. 

The interior is good looking, and the 
seats are fairly comfortable. Passen- 
ger room is well balanced between 
front and rear, with the most rear hip 
room in the group. Noise control is 
only about average, though. One of 
the particularly noticeable noises was 
a light backfire everytime the throttle 
was abruptly closed. 

The GL’s ride quality was reason- 
ably good, as was its low-speed ma- 
neuverability. What the car really 
needs, though, is a limited-slip differ- 
ential to maintain performance in 
hard cornering. 


Toyota Corolla Tercel 


The Tercel is Toyota's first front- 
wheel-drive model for America. Like 
all of the other Corollas, it is a com- 
pletely new design. But, like the 
Dodge Colt and Colt Hatchback, itisa 
completely different car from its rear- 
drive namesake. 

Its strongest points are its good ride 
and excellent handling. Part of this 
can probably be traced to its very long 
wheelbase in relation to overall 
length. That gives good ride qualities 
with a smaller body and less weight. 

The interior is not typical of most 
Japanese cars. Black is the dominant 
color, with black-and-white plaid on 
the seats, and black for the instru- 
ment panel, door trim, and floor cov- 
erings. The effect is pleasantly sub- 
dued but somewhat stark. 

With the very long wheelbase, 
there's a lot of room in the cockpit. 
Head room is especially good in both 
the front and rear, with nearly an inch 
and a half more than the closest com- 
petitor. Overall, back-seat spacious- 
ness and comfort are the best in the 
group. Front-seat comfort is good, and 


noise control is very good. The Tercel 
is second best in that category, just a 
tick louder than the Colt Hatchback. 

Acceleration is the weakest point in 
the car. It is only a bit quicker than 
the 210, which could beat only the die- 
sel Rabbit. The lack of acceleration 
doesn't stop a car from being a lot of 
fun to drive, however—and Tercel is. 


Volkswagen Rabbit Diesel 


The top-of-the-line Rabbit's interior 
appointments are on a par with many 
bigger, more expensive cars—but the 
L-model Diesel starts at a healthy 
$5400. The contrasts to some of the 
$4000 competitors, though, are vivid 
reminders that fuel-stinginess doesn't 
necessarily require Spartan sur- 
roundings. 

As expected, the car displayed all of 
the usual diesel drawbacks: the wait 
before starting a cold engine, loud 
clattering that is at its worst until the 
engine is warm, relatively low power, 
and high interior noise levels. 

The benefit for all of those trade-offs 
is, of course, fuel economy; and you get 
what you expect. The Diesel was vast- 
ly superior to all others in our 45- and 
55-mph cruise tests, and was beaten 
only at 35 mph by the surprisingly 
stingy 210. 

The deluxe front seats, however, are 
too firm and give almost no lateral 
support. Complicating matters is the 
relatively slick vinyl upholstery. 


Volkswagen Rabbit 


Since they are the same car, except 
for the engines and some related com- 
ponents, the same good driving posi- 
tion, interior roominess, and cargo ca- 
pacity are common to both Rabbits. So 
are some problems. 

Both cars have clutches that engage 
very high in the pedal's travel, con- 
trary to virtually every other car in 
the world, and which make smooth 
starts and shifts difficult until you ad- 
apt. This is less of a problem with the 
Diesel since its power is so much less. 

Both cars also share very quick 
rear-brake lockup in panic stops, and 
both got well sideways in each of our 
brake tests. Their stopping distances 
were at least average, but control was 
not good. 

On the plus side, the gas Rabbit's 
fuel economy proved to be outstand- 
ing. It was the best ofthe gasoline cars 
at 55 mph, but was surpassed by the 
210 in the other categories. 

In addition to being a model for new 
economy cars in roominess and capac- 
ity, the gas Rabbit is also the target in 
acceleration. It's still fastest, but the 
new Honda is right on its heels. 


spacelab 
experiment 
to use home computer 


Far above the Earth, a computer trig- 
gers an infrared camera, capturing 
movements of the helianthus on video 
tape. Moments before, the dwarf-sun- 
flower seedling was one of 16 growing 
under simulated  one-G gravity 
aboard a spacecraft. Now, separated 
from the main colony spinning on a 
centrifuge, it is anchored in zero grav- 
ity, absorbing nutrients. 

Aboard the Shuttle-launched 
Spacelab mission in 1981, crew mem- 
bers won't feel menaced by the helian- 
thus colony, though—even if they re- 
call such scenes from science fiction. 
The seedlings will star in an experi- 
ment to help solve a mystery that has 
divided biologists since Darwin. And 
the picture-snapping computer will be 
a modified Apple II [PS, Feb. '78], a 
model now in thousands of homes. 

The experiment to be monitored 
and controlled by the Apple was de- 
signed by Dr. Allan Brown and his 
University of Pennsylvania  col- 
leagues. Brown's experiment, one of 
60 culled by NASA from over a thou- 
sand proposals, concerns nutation— 
the tendency of higher plants to grow 
upward in spiral patterns soon after 
emerging from seed. "Gravity seems 
to be the logical cause of nutation," 
says Brown, "but on Earth you cannot 
prove there is no nutation with no 
gravity because you cannot achieve 
zero gravity." 

Faced with budget, space, and 
Spacelab electrical limitations, 
Brown asked Interactive Structures, a 
Philadelphia computer-design firm, to 
build а compact, rugged, inexpensive 
controler for the experiment. "Re- 
cently we've specialized in putting the 
Apple to work for businesses and 
small labs by designing software and 
interface cards," says Joe Willson of 
LS. "We knew that we could adapt it 
for this job for a fraction of the price of 
designing a hand-wired board." 

Willson removed the main board 
from an Apple II and added custom 
circuits to time complex photographic 
sequences, convert temperatures into 
digital format for storage, and store 
the detailed instructions for the ex- 
periment. 

During the experiment, four of the 
best plants will be selected each day. 
Then, for 24 hours at zero G, these 
plants will be periodically video-taped 
to determine if there is nutation with- 
out gravity.—Roger Hall 
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Guide track 


speeds buses in city traffic 


By DAVID SCOTT 


Track-guided city buses combining 
the advantages of road and rail trans- 
port could help lick urban traffic prob- 
lems. Thats the idea of Mercedes- 
Benz in Germany. The company has 
devised a remarkably simple auto- 
matic steering system for this dual- 
mode operation. Track guidance could 
segregate buses from other vehicles at 
traffic bottleneck points, where they'd 
speed along unhindered on special 
roadways at ground level, or over or 
under streets. 

With the advantage of precise driv- 
erless guidance, the lanes could be 
very narrow, lowering construction 
costs of elevated sections, cuts, and 
tunnels. Where traffic congestion 
eased, buses would fan out onto nor- 
mal roads with full driver control. 

Called O-Bahn, the proposed sys- 


tem has seven-inch-high steel guide 
rails flanking the track. Near the 
front wheels are single horizontal rub- 
ber rollers on brackets, bolted to the 
steering arm of the bus. Bearing 
against the curb-like rails, they do the 
hands-off steering. Only one roller 
maintains contact with the rails, but 
clearance on the free side is small 
enough to prevent weaving. А rubber 
damper on the hinged support cush- 
ions side impacts. It's an elementary 
mechanical system, but it works. 
The low rails are 8.5 feet apart, 
slightly more than normal bus width. 
Ordinarily, a driver would need a 
space of at least 12 feet to allow for 
reaction time and human error. With 
self-steering, a bus can slip through 
close-fit tunnels like a subway train. 
On elevated tracks there's complete 
safety with only two slender support 
beams under the wheels. 


Computerized 


Dus service 


cuts waiting time 


With their gasoline at $2 a gallon апа 


urban traffic jams and parking a 
growing headache, the Germans are 
taking a fresh look at public transpor- 


tation. One exciting taxi-like scheme . 


is a computer-controlled local bus ser- 
vice that can save time, money, and 
frayed nerves. It's a personalized peo- 
ple mover with almost the point-to- 
point convenience of private cars. But 
it practically eliminates the conges- 
tion and environmental pollution cre- 
ated by large numbers of cars. Fuel 
conservation is another plus. 

А pilot scheme began a year ago in 
Wunstorf, a commuter-belt town of 
37,000 near Hanover, a major Ger- 
man city. There are 24 bus stops 
spaced a few streets apart—but with 
no fixed routes between them. On de- 
mand, a bus comes to your stop and 
takes you directly to your destina- 
tion. 
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"Average waiting time at a stop is 
six minutes," said Gert von Lieres of 
Messerschmitt-Bólkow-Blohm in Mu- 
nich, designer of the system. "In 12 
minutes, 95 percent of requests are 
met." The speedy transportation has 
caught on quickly. "The buses handle 
three times more passengers than 
when they were on fixed schedules," 
says von Lieres. "And there are now 
fewer cars on the road." 

At the bus stop, there is a calling 
terminal, which has a town map, 


_ pushbutton keyboard, and digital-dis- 


play panels. You pick your destina- 
tion number from the map and punch 
it out on the keyboard. As a check, in 
case you made a mistake, the number 
is displayed. 

Now you insert your personal mag- 
netic-code card into the machine. In a 
few seconds, the arrival time of your 
bus—determined by a central comput- 


Track guidance permits tight clearance in 
tunnels, cutting costs with smaller under- 
ground tubes. This is a test section. 


Such a split trackway would be 
much cheaper and lighter than the 
usual high-level roads. Gradients on 
all tracks could be kept ice-free in 
winter at a lower cost because electric 
heating elements would be needed 
only along the lines of tire contact. 
Skid hazards are eliminated because 
buses can't slide off course. 

At an experimental test track in 
Rastatt, Mercedes found the guidance 
reliable with deep snow up to the 
rails. Even slashed tires didn't affect 
the steering. Collisions and accidents 
would be practically ruled out, Mer- 
cedes claims, and the mechanical sys- 
tem is more accurate than electronic 
guidance with wire buried in the road. 
Its basic simplicity makes for a lower 
failure risk. | 


LA : 1 і 

Stop number for destination is entered at 
calling terminal. Display and printed card 
give you arrival time of bus. 


er, which also alerts the driver that 
you're waiting—is calculated and dis- 
played in a window on the machine. А 
slip of paper printed with the time 
identifies you as the passenger. 

You pay a small flat fare on enter- 
ing the bus. If you watch the electron- 
ic panel over the driver's head, you 
can see the name and number of up- 
coming stops. Since there may be in- 
termediate pickups along a changing 
and perhaps unfamiliar route, the 
panel indicates where you are and 
when to get off. | 

The central computer keeps track of 
all buses as they move about. The lo- 
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Trackway section threaded through traffic bottle- 
necks could speed travel, enabling operator to drive 
without steering. Driver resumes steering on clear 
roads. Rubber-tired guide roller on outrigged brack- 


Y TUNNEL 


et (inset) keeps in contact with rails. 


Mercedes sees O-Bahn as a solution 
to city transport hassles. German 
studies show that 90 percent of all 
passenger-travel distances are under 
30 miles. As mass-transit vehicles, 
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Dashboard terminal on buses 


cation of each is signaled over a two- 
way radio by the driver at each stop. A 
button on the dashboard terminal reg- 
isters the name and number of a stop, 
and the computer then designates the 
next stop for that bus, flashing it onto 
the dashboard terminal as a new dis- 
play. The computer optimizes pickups 
in accordance with requests and 
shortest travel distances. 

So far, only five minibuses are in 
use. But already they're carrying 
some 1200 people every weekday. 
With a full fleet of 30, waiting times 
should be cut, and buses can be used 
according to demand.— D. S. 


shows driver requests for s 
which have been radioed by computer. Driver registers location 
at each stop with a pushbutton on readout panel. 


buses can be more versatile and pleas- 
ant to ride in than subways. Automat- 
ic guidance would give commuters a 
further inducement to leave their cars 


at home. |. Gs) 
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Computer-guided bus reaches request 
stop in minutes. Electronic sign on board 


Three levels of track guidance would 
match land and traffic requirements. Two 
slender concrete beams for elevated 
tracks could save weight, cut costs. 


Central computer station plans flexible routes for individual bus- 
es according to their position and passenger requests. Supervi- 
sor can answer phoned requests for bus pickups. 


flashes each stop number along varying 
route. VW minibus seats eight people. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Windmill blades 
NASA's 100-kW research 
windmill at Sandusky, Ohio, 
has unique blades to help 
maintain speed at 40 rpm. 
The outer 20-ft. tips on the 
125-ft.-diameter windmill 
change pitch under micro- 
computer control. Three new 
300-ft. windmills will use this 
rotor design. 


Road marker 


You can't damage this reflec- 
tive road marker by driving 
cars over it. The tough plastic 
lens just retracts momentari- 
ly in the flexible stud. It's 
safe for bikes, too, says maker 
Kingray, Ltd., Town St., 
Horsforth, Leeds 1518 4AW, 
England. 
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Star locator 

Starloc is set up by locking in 
on two stars seen through a 
sighting tube. Unknown stars 
and other objects are then 
identified within a locator 
ring that moves over a 12- 
inch celestial globe. It's 
$61.70 from Starloc, 30 W. 
Arrowhead Rd., Duluth, 
Minn. 55803. 


Ultralight engine 
Building a lightweight plane? 
The $700 Chotia-460, a 25-hp 
one-cylinder engine, weighs 
only 32 Ibs. Weedhopper of 
Utah, Inc. (Box 2253, Ogden, 
Ut. 84404) sells the air-cooled 
model separate or with its 
$2495 airplane kit. An infor- 
mation package is available 
for $5. 


Folding trailer 

If you're cramped for storage 
space, Fold'N Fun is a gener- 
al-purpose trailer that folds 
to a 24-in. width. А camping 
option (above) expands the 
large four-by-eight-ft. model 
with an eight-by-10-ft. tent. 
Innovative Products, Inc., Box 
2723, Appleton, Wis. 54913. 


Fuel savers 
Winglets—slanted wing-tip 
projections—are expected to 
boost fuel economy on this 
Air Force KC-135 tanker mod- 
ified for research. Winglets 
minimize drag from wing 
tips. An extended nose helps 
NASA and USAF researchers 
obtain aerodynamic readings 
without fuselage turbulence. 


Budget Cessna 

For flyers on five-figure bud- 
gets, Cessna Aircraft says its 
Cutlass RG is the lowest- 
priced four-passenger, single- 
engine plane with retractable 
gear on the market. Price: 
$43,395. Its 180-hp Lycoming 
engine lets you cruise at 161 
mph for 720 statute miles. 


Army LACV-30 
Moving containers from ship 
to shore will be a lot faster 
with LACV-30's (Lighter, Am- 
phibious Air Cushion Vehi- 
cles), says the Army. One ve- 
hicle can carry two 20-ft. 
shipping containers with a 
30-ton payload. Bell Aero- 
space Textron will make 

the first four. 


Probe | 

Ford's latest idea is Probe I— 
a concept car for the late 
1980's. The sleek surface and 
design cut air drag to 0.25— 
lower than any American car 
on the market. Projected fuel 
economy: 39 mpg at 55 mph. 
For long trips there are ste- 
reo, TV, and computer 
games. 


Flash helmet 


Star Wars movie set? It's re- 
ally a new flash-blindness 
helmet issued to Air Force 

crews. A chemical layer de- 
veloped by Sandia Labs auto- 
matically blocks intense light 
in 150 microseconds. Gog- 
gles are also being evaluated 
for use by welders and medi- 
cal researchers. 


FEBRUARY 1980 


115 


TEMP ANK | GESCHW ж — 
"ifm каз 
ЕНЕН REICHW АШБЕ = = 

Жы 

CUDE 

=. 


ae 


LOCK 


Car computer 


You tap buttons for access to 
seven functions in an on- 
board computer under test 
by BMW and Siemens, West 
Germany. Miles to destina- 
tion, fuel consumption, out- 
side temperature, speed 
above a preset limit, distance 
to a turnoff, and engine-start 
code are some capabilities. 


Anti-glare lens 


Twin protection—a mirror 
coating and automatic densi- 
ty change—minimizes strong 
glare when you wear its Am- 

berMatic Mirror sunglasses, 

says Bausch & Lomb. Lenses 
change color and density as 

temperature and light fluctu- 
ate. This Powderhorn model 

costs $48 in stores. 
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Collapsible rail 
Butterfly clips (inset) instead 
of bolts let this guard rail 
drop when a vehicle strad- 
dles it. Otherwise, rails can 
flip cars over. Texas A&M en- 
gineers added the modifica- 
tion to a design that twists 
and bolts rail ends to con- 
crete pillars so they can't 
pierce cars. 


Hand-held sail 


Roller skates, skateboards, 
ice skates, surfboards—you'll 
get added speed and ma- 
nueverability on all with the 
hand-held Silas Sail, says the 
inventor. It has 35 sq. ft. of 
nylon and clear-plastic win- 
dow. $39.95. Silas National, 
1165 Ford Ave., Wyandotte, 
Mich. 48192. 


Glass turning 


Machine glass in a lathe? 
Yes, if you heat glass to a 
sub-melt temperature, says 
Philips Research, Holland. A 
continuous shaving is re- 
moved (left) with an ordinary 
lathe. Cutting techniques 
may trim costs for aspherical 
lenses that defy normal 
grinding methods. - 


Bug killer 

Mosquitoes and other insects 
won't find these U.S. Depart- 
ment of Agriculture techni- 
cians tasty. Their jackets 
were treated with resmethrin, 
a chemical that intoxicates 
and kills insects that touch it. 
It doesn't repel insects. The 
USDA says resmethrin is safe 
for humans. 


Strike alert 


Prop your fishing rod on 


Strikelite's depression switch. 


A strike actuates a buzzer 
and turns on a light. It dou- 
bles as a flashlight with a red 
flasher signal. Price: $19.95, 
without batteries. Emco Spe- 
cialties, Inc., Box 853, Des 
Moines, la. 50304. 


Practical fisherman 
Professional anglers helped 
design the 17-foot McFast 
V172, says MonArk Boats 
(Box 210, Monticello, Ark. 
71655). Standard features in- 
clude two rod lockers and 
two aerated live wells. There 
are also an insulated ice 


chest and a teak-topped work 
table. Price: $4844. 


NNhats New 


IN BOATING 


BY SUSAN RENNER-SMITH 


2a. 


PE Portable boat 


Sleek daysailer 


For easy storage, the built-in 


Designed for easy trailering, wood floor and transom roll 

the American 16 has a six-ft. up with this Bombard inflat- 

beam, a retractable center- able. And there's no pump to 

board, and a removable alu- tote—two hand bellows are 

minum rudder. She carries permanently attached. The 

up to 125 sq. ft. of sail on a nine-ft., four-in. -long, 44-Ib. 
high-performance hull. Mak- tender costs $860. J.P. 

er: Osprey Boats, 1 Shove Hughes, Inc., 523 W. 6th St., | 
St., Tiverton, В.І. 02878. Los Angeles, Calif. 90014. | 
Price: $2745. 


+ 


Chic runabout 


For style-conscious skippers, 
the new Cruiser Rally 160 
features a unique motor 
shroud that visually links out- 
board and boat together. A 
built-in ski pylon is also stan- 
dard on the 15'5-ft. bowrider 
from Mirro Marine (804 Pecor 
St., Oconto, Wis. 54153). 
Price: $3193. 


Classic sportboat 
The clean lines of the Formu- 
la 233 Sportsman conceal 
ample storage space for fish- 
ing gear as well as a teak- 
doored electronic-equipment 
locker. The 23-ft. craft also 
has a carpeted cuddy cabin. 
Prices start at $19,650. Thun- 
derbird, Box 501, Decatur, 
Ind. 46733. 
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\Nhats New 
IN TOOLS 


BY Н. L. STEPLER 


Copy carver 

Attach your router to Dupli- 
Carver and duplicate any 
two- or three-dimensional 
object up to 10 in. dia. by 14 
in. high. The $120 device 
carves wood, plastic, or mar- 
ble. You simply trace con- 
tours with a stylus. Laskows- 
ki Enterprises, 4004 W. 10 
St., Indianapolis, Ind. 46222. 


No-stoop scoop 
Easy Lifter snow shovel's ex- 
tra handle places the lever- 
age point closer to the 
ground. This lets you stand 
more upright when lifting 
heavy loads, easing back 
pressure, says Bissel, Inc. 
(Grand Rapids, Mich. 49501). 
Price; $10.75. 


Grinder 

Precision grinding in tight 
spots should be easier with 
this tool, says Coastal Abra- 
sive & Tool Co. (Box 337, 
Trumbull, Conn. 06611). The 
ball- and roller-bearing angle 
grinder is designed for use 
with Coastal's 60-in. flexible 
shaft. Price of the handpiece: 
about $40. 


Safety hammer 


Exite safety hammer's head 
is guaranteed not to fly off, 
mushroom, chip, flake, or 
spark. Custanite Corp. (1227 
Utica Ave., Brooklyn, N.Y. 
11203) says that the head is 
made of a cupro-based, totally 
nonferrous alloy with a Brinell 
of 40. 


Stripper 

Omni-Stripper's flat, spring- 
tempered steel wire strips 
surfaces without gouging, 
claims International Hard- 
ware (Box 6833, Bridgewater, 
N.J. 08807). The $14.95 at- 
tachment for electric drills 
also uses 0.040 and 0.062 
round wire (inset). 


Cordless gun 


Pull the trigger and Iso-Tip 
automatically channels solder 
through а tube to its tip from 
a self-contained supply 
chamber. Wahl Clipper Corp. 
(2902 N. Locust St., Sterling, 
Ill. 61081) says the cordless 
tool can solder up to 125 
electrical joints on a charge. 


Energy computer 


Is your home heated with a 
hot-water system? Master- 
Mind, says its maker, can cut 
your heating bill by 15 per- 
cent or more. The solid-state 
computer adjusts boiler 
water temperature of gas- 
and oil-fired hot-water sys- 
tems in response to outdoor 
temperatures. If it's 30 de- 
grees outside, for example, 
MasterMind automatically 
sets boiler water at 130 de- 
grees. If outside temperature 
rises to 50 degrees, the unit 
adjusts boiler water to 110 de- 
grees. A unit for space-heat- 
ing systems costs $95; for 
systems that also heat do- 
mestic water via a tankless 
coil, the price is $175. BGP 
Systems, One Beacon St., 
Boston, Mass. 02108. 


\Nhats New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Weatherstripping 
C-Strip weatherstripping's 
multifiber pile angle and side 
shield seals against air infil- 
tration, yet doesn't interfere 
with operation of doors and 
windows. Installs by nailing a 
prepunched metal angle onto 
the frame. Sold in 30-ft. 
lengths at 25 cents per foot. 
Amesbury Ind., 21 Water St., 
Amesbury, Mass. 01913. 


Storm window 


WELL 


Quadruple glass 


Temperature alert 


The Alaskan 4 Energy Pack If your home's temperature Lightweight Sunwise storms 
lets you add triple or quadru- drops below a preset mini- install inside or outside win- 
ple glazing to Alcoa's Alas- mum when you're away, dows via swivel or Velcro 


kan double-glazed, double- Winter Watchman can alert 
hung window. The window neighbors to the problem. 
has a thermal barrier that The thermostatic device 


brackets. They're made of 
five-mil-thick polyester film 
set in an aluminum frame, 
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separates sash and frame 
and double weatherstripping 
to reduce condensation. 
Tinted glass is also available. 


plugs into a wall outlet and 
controls a lamp that is placed 
in a window. It's made 

by Honeywell. 


and are said to resist impact, 
abrasion, and tearing. Mac- 
Brud Corp., 8087 S. Dixie 
Hwy., Miami, Fla. 33143. 
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\Nharts New 
IN 


ELECTRONICS 


BY WILLIAM J. HAWKINS 


| GENERALS ELECTRIC 


Auto cueing 

You put the record on the 
platter—but that's all. The 
Optonica RP-7705 automatic 
direct-drive turntable seeks 
up to nine cuts you'd like 
played, and places the stylus 
in the correct groove. All you 
do is listen. Specs: 0.03 per- 
cent WRMS and —70-dB rum- 
ble. It's $400. 
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Cordless phone 

Pull the walkie-talkie-like 
handset from its recharger! 
base and you're never out of 
touch—it's a telephone, com- 
plete with pushbutton dial- 
ing, electronic "ringing," and 
auto re-dial of busy numbers. 
It works up to 300 feet from 
base. The Radio Shack unit 
costs $219.95. 


Color camera 


The new Magnavox 8244 
gives you features you'd ex- 
pect to see only on much 
more expensive home color- 


video cameras: powered 5X . 


zoom lens, automatic iris 
control, through-the-lens 
viewing, color-balance con- 
trol, and 270 lines of resolu- 
tion. Price: $975. 


CB in the dark 


CB can be a lifesaver—but it 
can also endanger your life if 
you're fumbling with controls 
in the dark while driving. 
This GE Night Bright rig, 
however, is designed to be 
seen—the entire front panel 
lights up for a quick pick at 
dials when needed. It's 
$149.95. 


Wireless alarm 


Plug in the Pittway First Alert 
master alarm box and you've 
guarded yourself against bur- 
glary, fire, gas, and personal 
emergencies. Wireless detec- 
tors throughout the house 
transmit signals to the box, 
which sounds an alert and 
displays the type of danger. 
It's $159.95. 


Electronic note pad 
How do you make sure that 
you'll remember something 
for a whole year? Don't tell it 


to an elephant—program it 


into this pocket-sized Sharp 
appointment calculator. It's 
easy to carry, and with 37 
memories it can save words, 
numbers, and symbols. 
Price $99.95. 


\NhatsNew | 


FOR YOUR CAR 


BY ED JACOBS 


Coded nut drivers 


The handles of these Stanley 
nut drivers are color-coded, 
so you can quickly spot the 
right size. The seven-driver 
set (in English sizes) comes 
in a stand-up plastic case 

and costs $19.45. A similar 
set is available in metric sizes 
and costs $18.35, but is not 
color-coded. 


Radiator 
thermometer 


You can check the coolant 
temperature in your radiator 
at a glance with Motor Meter 
ММ250. It's hermetically 
sealed, claimed accurate to 
within one-half degree, and 
goes on like an ordinary radi- 
ator cap. From Hanover Co., 
71 Read Dr., Hanover, Mass. 
02339. Price: $26.95. 


No-glare blades 


Are your windshield-wiper 
blades getting a bit tired? 
These Fram blades have ther- 
moplastic frames, are fin- 
ished in antiglare black, and 
are said to shed ice and 
snow. They're $4 each at lo- 
cal auto-parts suppliers, for 
most imports and almost all 
domestic models. 


Traction maker 
Installed near your driving 
wheels, these electric spread- 
ers blow sand in front of 
your tires to boost traction. 
Compressors send air pres- 
sure down tubes leading to 
the wheels, drawing sand 
from moisture-proof reser- 
voirs. SAPI-Drucklufttechnik 
GmbH, Wurzburger str. 7, 
8860 Nordlingen, Germany. 


Plug-lead puller 

Are your vehicle's spark 
plugs buried under exhaust 
manifolds or other obstacles? 
S-K Tools' spark-plug-lead 
puller has a curved shaft and 
gripping prongs designed to 
get to hard-to-reach leads, 
without bruised knuckles or 
skin burns. It's $4.49 at 

local stores. 


Chain installer 


Lay your tire chains in Sno- 
Blok's grooves, place in front 
of each driving wheel, drive 
up on the platform, and your 
chains will be free for adjust- 
ment during installation. 
Each can support 2000 165. 
They're $12.95 each. Sno- 
Blok Inc., Box 338, Redondo 
Beach, Calif. 90277. 


Mini-4WD winch 
Need a winch for your Toyo- 
ta 4x4 pickup, Chevrolet LUV 
4x4, Subaru BRAT, or Subaru 
4WD wagon? The M3000 
from Warn Industries is built 
especially for them, and 
comes complete with all 
mounting hardware, battery 
cables, remote-control, and 
40 feet of aircraft-quality cable. 
Cost is $485—$517. 
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Four nearly identical shed units 
fan around a central skylight 
for an easy-to-build house 

you can add on to later 


By AL LEES 
DESIGNED BY WILLIAM J. WARD JR., AIA 
COLOR SKETCHES BY CARL KINSCHERF 


This isn't a phase-built design like earlier leisure 
homes we've commissioned from architect Bill 
Ward for this series: You don't add shed units one 
at a time. Instead, you frame up the complete four- 
module pinwheel (with or without the storage ex- 
tensions shown in the floor and roof plans at 
right). 

But Ward shows in his floor plan where you can 
append later shelters for car and boat—or even a 
hot-tub alcove (or attached workshop, if you pre- 
fer). These options aren't included in the roof plan, 
which helps clarify how the basic modules spin 
around that skylighted planter at the core. No two 
modules are identical, but they're all based on a 
shrewdly scaled framing module that assures sim- 
ple, fast, and inexpensive construction from basic- 
length studs and joists. 

"At today's lumber costs," says architect Ward, 
"any owner-built home should feature efficient, 
economical use of framing members (which come 
in two-foot-multiple lengths) and four-by-eight 
sheets of plywood siding and interior drywall. 

"Designing a shed-roof box with this in mind 
and nesting four of these as shown results in an 
architecturally interesting, well-planned home." 

The design has another important advantage 
for the amateur builder: It breaks a house down 
into unintimidating components. Have another 
look at that basic framing module at lower right: 
There's not a POPULAR SCIENCE reader who'd hes- 
itate to nail such a unit together. Think of this 
house one shed unit at a time and you see how 
simple the construction really is. And since this 
module calls for standard lumberyard lengths, 
your cutting is minimal—and so is your waste. 

Yet you end up with a handsome house that 
boasts a spacious living/dining room (it's over 38 
ft. long), three bedrooms of varying sizes, two full 


plus one half baths, and ample storage space. 

You'd site the patio entrance toward your view, 
of course. This means your waterfront or moun- 
tain vista will be framed in both the three-panel 
patio door (the center section slides for entry) and 
the windows of the dining area. And when your 
outdoor furniture must be put away for the sea- 
son, the storage shed is handy at the right end of 
the patio. 

That planter core, bathed in light from above, 
provides a striking visual accent for the living 
room (color inset) and for the passage to the back 
hall, off which all three bedrooms open. T'win beds 
are shown in all bedrooms, but you'd create great- 
er space in the smallest one by using a standard 
double bed. 

Directly opposite the planter core is a shorter 
entry hall, so this sunny welcome greets each ar- 
rival. This hall also gives onto the guest lavato- 
ry—a facility that's central to the whole house, so 
it can also relieve morning congestion when the 
other bathrooms are occupied. 

Accessible from both master bedroom and bath- 
room is an optional hot tub, set within its own 
enclosing privacy fence, but open to the sky. 

As shown, the house is erected on an insulated 
concrete slab. With proper insulation in the floors, 
walls, and ceilings—and an adequate supply of 
firewood for an efficient wood stove in the living 
room—and with storm sash and doors throughout, 
any backup furnace should operate with minimal 
energy expenditure, should you decide to use the 
house as a weekend retreat during the winter. 
Having roofs pitched in four different directions 
also gives you the option of installing solar collec- 
tors for domestic hot water, since one of the roof 
planes should be ideally sited for maximum solar 
exposure. 

The house can be sided with random-grooved or 
Texture 1-11 plywood—rough-sawn or smooth. 


You can buy building plans for $10 


Special price for PS readers gives you complete set of 
plans—with full materials list—for only $10; three 
sets (for permit filing and subcontractors) are $25. 
Send check or money order to Idea Enterprises, Box 
1720, Grand Central Sta., New York, N.Y. 10017. 
Specify: Limited-time plans offer. 
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Shed framing is similar for all four modules, except for place- 
ment of windows, doors, mating interior walls (see floor plan). 


Choose your course 


with this 


Microprocessor, with its programming, is 
in box. Above it is control panel; a digital 
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computerized 
golf game 


display (right) gives hole info—drop dis- 
tances, distance to green, and more. 


Aim, tee off—this system 
shows you the next lie 


By BILL HAWKINS 


Ah, it’s a beautiful day for golf at Peb- 
ble Beach. The water's sparkling, the 
sky's blue, and.the wind —oops, forgot 
to program in the wind. No problem, 
though: Just push the right buttons 
and a gentle, five-knot breeze blows in 
from the north. 

No, you can't feel it, nor can you run 
your fingers through the fairway 
water hazard before you—but you'd 
better take them into account before 
teeing up. You'll need more than a 
stroke of luck to win in this new com- 
puter-controlled Par-T-Golf game. 

You play a real round, but all with- 
in a 24-by-14-foot area. The scene you 
see is one of over 800 photos that can 
be projected onto the nylon screen. 
The one the computer selects, howev- 
er, will depend on your game. 

When you tee off, you aim, and actu- 
ally hit the ball into the screen. As the 
ball moves, it passes beneath three in- 
frared sensors mounted in the ceiling. 
The sensors measure the speed, angle 
off the tee, and azimuth as the ball 
nears the screen. Then, when the ball 
bounces off, the deflection angle is 
measured—the greater the angle, the 
more the spin on the ball, indicating 
the degree of hook or slice you had. 

АП this information—including 
wind direction and velocity—is used 
by a Texas Instruments microproces- 
sor. It determines where your shot 
would have landed— within one foot— 
had you actually hit the ball at Pebble 
Beach, and selects the next photo of 
that spot for you to continue. 

Roughs and greens are played on 
the turf-covered floor in front of the 
screen. And the system keeps track of 
up to four players. Eventually, it will 
be programmed for multiple courses 
with a variety of handicaps. 

The Par-T-Golf is made by Optron- 
ics, Box 15697, 2125 S. 400 West, Salt 
Lake City, Utah 84115. Price: about 
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Three infrared scanners detect ball mo- 
tion before and after it hits screen. Data 
show speed, angle off tee, and azimuth. 


Programmable calculator 
features accessory ports 


A new hand-held calculator I’ve been 
trying has features—plug-in peripher- 
al slots, scrolling alphanumeric dis- 
play, “musical” beep-boop sounds— 
that are familiar to users of typewrit- 
er-size personal computers [PS, Nov. 
"79]. But in a pocket programmable, 
Hewlett-Packard’s new 41C, these 
features and others add up to excep- 
tional versatility. 

The bare-bones $295 HP-41C has 
four small sockets behind its liquid- 
crystal display. These ports accept a 
variety of plug-ins. Four $45 memory 
modules, for example, boost the calcu- 
lator’s capacity from 400 to some 2000 
stored program lines. (Lines corre- 
spond to data or functions you have to 
enter each time you solve problems on 
nonprogrammable models.) You can 
also plug in combinations of memory 
and application modules (business, 
math, engineering, etc.), plus modules 
customized with your own programs. 

But the ports accept more than mod- 
ules. HP’s $350 portable printer can 
plug into a port. The thermal printer 
spews out a variety of alphanumerics, 
symbols, and high-resolution graphics 
on heat-sensitive paper. You can also 
create characters or symbols. 

A compact $195 magnetic-card 
reader plugs into a port, lengthening 
the HP-41C by about two inches. The 
reader accepts and stores programs on 
tiny cards that also work in other cur- 
rent HP models, and some 9000 con- 
tributed programs are available. 


Scientific 
calculator 
has 24-digit 
rolling display 


A rolling 24-digit liquid-crystal dis- 
play (LCD) on Sharp's new EL-5100 
calculator, plus other unusual fea- 
tures, makes it the easiest-to-use sci- 
entific l've tried. Tap in a problem and 
you'll see each element displayed as 
though you were typing. 

Formula statements such as SINH-! 
(arc hyperbolic sine), requiring five 
readouts, fill up the black-and-gold 
display quickly. No problem. Long for- 


Often, user-developed programs 
must be initially entered one key- 
stroke at a time from a program list. 
But now HP can print user programs 
in its library as bar codes, similar to 
those on food packages. Plug in a 
small optical-wand accessory and you 
can quickly read programs into mem- 
ory by sweeping the wand over the 
narrow black-and-white stripes. 

One valuable feature is a continu- 
ous memory that retains programs 
even after you switch the 41C off. The 
battery (four N cells) lasts nine to 12 
months. For example, I stored a pro- 
gram called “Song” by first pushing 
the ALPHA key and tapping in this title 
(the calculator can display letters in 
the alpha mode). Now, anytime I call 
this program from memory, the 41C 
produces 10 audible tones, beeping up 
and down the pitch scale accompanied 
by a tiny moving black arrow. 

Both tones and alphanumeric mes- 
sages can prompt you to enter data at 
points in a program. Short-sentence 
prompts, over 12 characters, scroll 
across the display like a billboard ad- 
vertisement. This alphanumeric capa- 
bility also calls some of the 130-odd 
functions not labeled on keys. Enter- 
ing FACT in the alpha mode, for exam- 
ple, calculates the factorial of any 
number under 69. Errors and mes- 
sages are displayed as words. 

The HP-41C is so programmable 
that, in the user mode, you can even 
shift the location of key functions 
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Three groups of keys on Sharp EL-5100 
cluster special functions on left, digit and 
math keys in center, memory functions on 
the right. Most keys have two functions. 


mulas or chain calculations appear to 
scroll left. There's room in memory for 
80 formula steps (SINH-! only counts 
as one step). 

Enter a formula in the Algebraic 
Expression Reserve (AER) mode and 
months later it'll still be stored. In 


Four ports in Hewlett-Packard 41C accept 
memory апа application modules 
(above), magnetic-card reader (top), ther- 
mal printer, optical wand for bar codes. 


around. А blank clip-in overlay for the 
keyboard can be labeled with decals 
identifying reassigned or new key 
functions. Plug-in application mod- 
ules include keyboard overlays to 
identify special-function keys. 

А glance through the math-module 
manual shows how powerful hand- 
helds have become. Programs include 
calculus, Fourier series, and (with 
three memory modules) solutions of a 
14-by-14 matrix.— John Free 


fact, you can store five separate for- 
mulas in continuous memory (80 steps 
total) and call each back at the touch 
of a key. 

Push the playback (PB) key to dis- 
play a formula and a blinking rectan- 
gular cursor appears. As it blinks, you 
can see that each readout is a five-by- 
seven array of tiny dots. Two arrow 
keys let you shift the cursor rapidly 
about, making corrections, additions, 
or deletions. This editing feature is ex- 
ceptionally useful. 

Ten data memories, accessed 
through keys A to J, store variables, 
constants, or results. After jotting 
down a list of letter equivalents to for- 
mula elements, you can alter any 
memory directly and note the effect on 
a solution. The 5100 can also prompt 
you through entry of each variable 
(A=?, B=?, etc.) with a computer-like 
blinking cursor.—J. F. 
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By EDWARD D. RAY 


There now exists a simple means to 
convert solar energy directly into me- 
chanical energy using stretched plas- 
tic strips. I call it "Solar Muscle” (SM). 
surprisingly, the raw material for SM 
can be found in just about every 
American home—black polyethylene 
trash bags! 

First, we'll consider a bit of the in- 
teresting theory of how it works. Poly- 
ethylene is a semicrystalline polymer, 
which means that some of it consists 
of crystals of neatly stacked carbon 


Build a sun tracker and 
a solar engine with 


Solar 


oen 


Muscle 


How to build the solar engine 


PLASTIC FOAM =e 


TEE 


SOLAR MUSCLE (SM) STRIPS 


(1) With the compass draw two circles on the plastic foam 
plate with a diameter equal to the inside diameter of the tops 
of the plastic foam cups. Draw four more circles one inch in 
diameter. Cut out all the circular disks using the single-edge 
razor blade. Using the sharp pencil with a twisting motion 
from both disk sides, punch holes in the centers of all disks so 
that each fits snugly over the dowel. The dowel should have 
its ends slightly rounded with the sandpaper. 

(2) Sand down the edges of the large disks on a slant, so 
that each disk fits snugly recessed '4-in. below each cup end. 
This will make both cups rigid. Using the '4-in. drill bit, care- 
fully drill by hand a '4-in.-dia. hole in the center of the bottom 
of each cup. 

(3) Find the centers of the ends of the dowel and insert the 
straight pins % in. into the centers. Take care that the pins 
provide a centered spin-axis. 

(4) Mark the center of the dowel length. Assemble the rotor 
as shown in the drawing. Ensure a good quick-set epoxy 
bonding of all parts, but do not bond one of the large disks to 
the dowel. 

(5) Coat '4-in. inner lip of each cup with quick-set epoxy. 
This provides a surface for gluing the Solar Muscle strips to 
the cup lips with contact cement. Otherwise, the contact ce- 
ment will dissolve the plastic foam. 

(6) After the epoxy has thoroughly set, cut a '-in.-radius 
center hole in the large disk that was not glued to the dowel. 
Remove the cutout disk from the dowel. This allows one of 
the cups to wobble about the dowel axis. 

(7) Now take a SM strip you stretched previously (see text), 
hold it against both cup ends, and cut it to length so that '4 in. 
extends beyond each cup end. Cut 24 strips this way. Apply 
contact cement to the epoxy surface on the inner lip of each 


126 | POPULAR SCIENCE 


The use of Solar Muscle to convert heat to mechan- 
ical work is covered under the author's U.S. Patent 
4,075,847. Ray has generously supplied these direc- 
| tions so that PS readers may construct one model of 
the solar tracker and/or solar engine for their own 
personal experimentation. But models may not be 
built in quantity for sale, and all rights are reserved. 
The author has recently been awarded $8135 by the 
U.S. Dept. of Energy under the Appropriate Tech- 
nology Small Grants Program to improve Solar 
Muscle and scale up several devices. 


cup and to the '4-in. ends of the SM strips. Keep each ring of 
contact cement well inside the epoxy-coated surface to avoid 
dissolving the foam. 

(8) Attach the SM strips symmetrically around the cups, 
parallel to the dowel, and with each end of each strip cement- 
ed to the cups' inner lips. No two strips should touch along 
the rotor, and spacing between the strips should not exceed 
the strips' width. The design is forgiving in that only a few 
strips will drive the rotor, but the object is to attach as many 
strips as possible, symmetrically, while allowing some cool- 
ing space between the strips. (The model shown has 16 
strips.) In attaching the SM strips, take up all the slack in them, 
but apply only slight tension to flatten the strips. The "smart" 
plastic knows the right amount of tension, and this tension 
will automatically be taken up when the rotor turns in the 
sun. 

(9) File a notch in the rim of each soup can in which the pins 
can turn freely. Weight the cans with sand or dirt so they 
won't easily tip. 

(10) Place the rotor on its soup-can friction bearings in a 
sunny window and, by hand, rotate the motor slowly until the 
SM tightens to assume its natural tension. About five minutes 
of slow turning in bright sun will complete the process. Re- 
move the rotor from sunlight. 

(11) Cut a two-inch-diameter hole at the center of the plastic 
lid. Apply a cup-size ring of contact cement to the underside 
of the plastic lid in a '-іп. ring for later attachment to the 
"wobbly" cup top. Apply contact cement very lightly around 
the rim of the wobbly cup. 

(12) Attach the plastic-lid flywheel (not shown in drawing; 
see photo on facing page) to the wobbly cup rim, being care- 
ful to center it on the axle (more important than centering on 
the cup). Balance the rotor by attaching paper clips to the rim 
of the flywheel. 

(13) Place the solar motor in a sunny window, and it will 
turn at about 50 rpm. It turns fastest with the sun directly 
above, but if well balanced, it will run slowly till late in the day. 
You'll note that the motor will self-start and run in both direc- 
tions, but it prefers to turn top over to the sun. As you've 
probably guessed, the motor turns by the SM contracting on 
the hot side and relaxing on the shaded side, thereby con- 
stantly lifting the flywheel above the rotor's center of gravity 
and allowing it to continuously "fall around." —E.D.R. 


TOOLS AND MATERIALS FOR THE SOLAR ENGINE 


Single-edge razor; sharp pencil; flat file; compass; scissors; ruler; two soup cans; 
two 14-02., white, plastic foam cups; one medium- or large-size, white, plastic 
foam Ке (such as fresh meat is packaged іп); '4"-dia. wood dowel, 12" long; two 
straight pins; four paper clips; one sheet medium sandpaper; '4" drill bit; epoxy 
glue; contact cement; 6"- or 7"-dia. plastic lid; Solar Muscle. 


Solar engine spins at 50 rpm. It consists of ordinary objects: 
soup cans, plastic lid, foam cups, dowel, and Solar Muscle. 


chains and some of it is spaghetti-like 
with tangled (amorphous) chains. 
Since the carbon chains of polyethyl- 
ene are so long, sometimes many more 
than 20,000 atoms long, a given chain 
may participate in the amorphous re- 
gion and in two or more crystals (see 
drawing, next page). When a strip of 


polyethylene film is stretched (cold- 
drawn) to several times its original 
length, many of the molecules that tie 
the crystals together become nearly 
taut. 

If the stretched plastic is then 
warmed, the taut tie-molecule chains 
move vigorously so that the crystal 


Solar tracker is shown here in a simulation as the "sun" passes 
overhead. We found it tracked with remarkable accuracy. 


blocks are drawn closer together. If 
the stretched plastic is cooled while 
under some tension, the tie molecules 
relax and the crystals are easily 
drawn apart. This appears as contrac- 
tion and relaxation in the SM strips as 
a whole. By alternately warming and 

Continued 
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How to build the sun tracker 


SHADEBLADE—-( | 


TRACKING BLADE 
SHADE BLADE | 


TOOTHPICK 


` SLOT 


` TWISTED SM 


(1) Cold-draw the Solar Muscle as described earlier, but 
begin with unstretched, 12-inch-long, one-inch-wide strips. 

(2) Drive the nail centered ' in. from the end of the board. 
The screws are driven in tandem 'д in. apart at the other end 
of the board. Allow several turns of the screws, but don't let 
them penetrate the bottom of the board. 

(3) Separate the SM strips into two four-strip groups. Join 
all the ends of a four-strip group by tying a knot forming a 
foursome loop (when the loop is extended, its middle will 
have eight strands). With contact cement, glue the knot to the 
inside screw shaft so that the SM strips can be wound up on 
the screw as they're being tightened. Place the other end of 
the loop over the nail. 

(4) Sitting to one side of the board, pull the middle of the 
loop (now roughly an untwisted rope) toward you and wind 
the plastic onto the screw toward its top. There should be 
about three inches of slack before you begin twisting. 

(5) Now, at the middle of the untwisted rope, place a round 
toothpick between half the strands and begin twisting over 
the top and away from you. Twist until the rope is fairly taut 
and presents some unwind torque. The SM is somewhat for- 
giving in that it will stretch a little if you wind it too tightly, or it 
will tighten if you don't wind enough. Extend the toothpick so 
that it turns and rests on the wood base. Turn the base around 
and repeat the twisting process for the other four-strip loop. 
Try to make the unwind torque on both of the toothpicks the 
same. 

(6) Place one toothpick alongside the other so that both 


toothpicks penetrate both ropes. Remove one toothpick and 
slide both ropes together on the remaining toothpick. The two 
SM ropes are now in a tug of war to turn the toothpick. Adjust 
the screws so that the ropes are not twisted on themselves 
and the toothpick is horizontal. Place the assembly in the sun 
for an hour to allow the SM to adjust its tension. 

(7) While the SM is "cooking," construct two shade blades 
and one tracking blade from the cardboard. The shade blades 
measure four-by-four inches; the tracking blade is two-by-12 
inches. Glue aluminum foil to both sides of all three blades. At 
the middle of the tracking blade, cut a one-inch slot; the slot 
should be the width of the toothpick. 

(8) After cooking, the SM ropes have probably wound on 
themselves and the toothpick is off horizontal. Use the screws 
to adjust the tension to make the toothpick horizontal. Insert 
the shade blades vertically between the SM ropes; one 
against the nail, one against a screw. Glue the shade blades to 
the wood base. Insert the tracking blade between the SM 
ropes with the toothpick in the slot. The slot should be 
down. 

(9) Place the tracker in the sunshine, and you will see the 
tracking blade move so that it is parallel to the sun's rays. If it 
moves the wrong way, the tracking blade should be removed 
and the screws adjusted to rotate the toothpick 180 degrees. 
Reinsert the tracking blade, and it should now move to lock 
onto the sun. If you turn the base around, you will see the 
tracker again find the sun. If you shade the tracker temporar- 
ily, the blade will move toward a vertical position, then move 
to lock on again when you remove the shade. If the tracker will 
not move far enough around for a lock-on, the SM may be too 
taut. Out of the sun, loosen both screws while keeping the 
tracking blade vertical. The looser SM should now behave 
properly. 

The SM of your tracker is smart and resourceful. It senses 
the sunlight and responds in the appropriate direction to 
power the tracking motion. The feedback provided by the 
edge of the tracking blade allows the correct SM rope to win 
the tug of war just to the extent needed for lock-on. —£. D.R. 


TOOLS AND MATERIALS FOR THE SUN TRACKER 


Scissors; ruler; contact cement; screwdriver; aluminum foil; two round tooth- 
picks; one 314"-long nail; two 3*!4"-long wood screws; one 25"-long board of 1x4 or 
2x4 wood; опе 6"-by-12" piece of cardboard; eight 56" lengths of Solar Muscle. 


cooling SM strips, work is done on 
whatever load is attached to the 
strips. 

The amount of work that can be 
done depends on many factors, but 
most important is the percentage of 
tie molecules making up the strip's to- 
tal mass. It seems likely that the sur- 
face of cold-drawn film would have a 
higher tie-molecule content because 
the surface crystals’ amorphous ex- 
tensions must remain in the film 
mass. Therefore, very thin film or tiny 


fibers may lead to better SM. It will be 
up to the polymer chemists to dimin- 
ish the lazy, inert content while in- 
creasing the working tie-molecule 
content. This, together with appropri- 
ate pigments, stabilizers, molecular 
lubricants, etc., will give us a solar- 
powered muscle that will efficiently— 
and quite literally—harness the sun. 

Meanwhile, PS readers can build 
personal solar-motor and solar-track- 
er models powered by SM. Start by 
making a batch of SM at the cost of a 


How cold-drawing a polymer aligns its molecules 


Amorphous mass of polymer has mole- 
cules arranged at random (left). Mole- 
cules can be aligned along a single axis by 
stretching (below). When aligned strip is 
heated, it draws up in a manner that is 
similar to muscular contraction. Upon 
cooling, the strip relaxes. 
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black polyethylene trash bag: the 
thinner and blacker the better. Using 
a metal-edged ruler, a single-edge ra- 
zor, and a flat cutting board, cut one- 
inch-wide, three-or-more-inch-long 
strips parallel to the bag's top. (Strips 
cut perpendicular to the bag's top will 
not cold-draw well due to orientation 
during the manufacturing process.) If 
you use two-ply bags, try cutting both 
ways, then use strips that cold-draw 
the longest. Make sure the strips have 
no notches in their edges that could 
cause strips to break during the draw- 
ing process. 

After cutting several strips, prac- 
tice the cold-drawing by grasping the 
ends of a strip between thumb and 
forefinger and pull the ends apart 
with a slow, steady motion. The plas- 
tic will "neck" sometimes in several 
places and this neck will finally ex- 
tend from thumb to thumb. In many 
ways, you are dealing with "smart" 
plastic, because it "knows" when to 
stop stretching. Now that you know 
how to make solar muscle, you can 
build these two projects. 


^ 


Three ways to make use of 
under-stair 
space 


PS asked designer Tom Fung for three 
ideas to resuscitate dull hall corners. 
Older homes frequently have stair- 
cases that are framed in underneath f 
and finished like other walls in the Ж 
hall. These walls aren't required to Oi | 
support the stairs; they're added after | 
the stairs are constructed. Nobody's P di 
ever done much with the area below pg l 
except to add a linen or clothes closet. Р АЙ | 
The same is true for a basement ret- 2 | | 
гоб. Naked cellar steps are often d || | 
closed in just to "finish" a basement f | 
family room. But with a bit of plan- | 
ning, the area under these steps could 
add to the project, too. | LEM LE 
So, if you're looking for a way to | | 
breathe new life into your home'sinte- | 
rior and think you've run out of places 
to spruce up, try one of Fung's ideas— 
or tailor a design to suit your own fan- mo T. mU у ае а С: M 
cy.—Paul Bolon  : С | IMS аме | „ү ==” 5c — — —— 


For more under-stair ideas, turn page » Тл qe i. ната s 


DESIGNS BY TOM FUNG 
DRAWINGS BY RICHARD BAEHR 


Terrarium 


Mylar or mirrored tiles cover walls and ceiling, reflecting light 
from fluorescent fixtures located in the ceiling and below top 
plant tray. Doors are '5-in. clear or smoked acrylic in aluminum 
channel; middle panel slides for entry. - 
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Phone niche 
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Built-in seat and cabinet with additional 
book shelves on side wall are niche fea- 
tures. For more privacy, you may want to 
add a sliding glass or acrylic door. Pull- 
outs from cabinet bring directories and 
note pads conveniently over your lap. 


» REFLECTIVE 
l MYLAR 


` 
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Walk-in storage 


Useful design takes full advantage of the 
available storage volume under the stairs. 
It boasts long shelves that slide into the 
full depth of the cavity, yet pull forward (in 
front of or across the top of the wine rack) 
for access. 


FLUOR. FIXT. 


FIXED 
SHELVES 
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Modular Mini-Cat (right) is designed for 
one-person setup. The 14-ft. hulls are eas- 
ily maneuvered into place. The trampo- 
line (on the sand between the hulls) is pre- 
attached to the crossbars, which are sim- 
ply bolted to the decks. It is then laced into 
place. The mast is part plastic (see inset in 
diagram, next page), so it's light enough 
for one person to step. A pull on the tiller 
bar kicks the rudders up for easy launch- 
ing (top left). Gear and refreshments stow 
snugly away in twin hull hatches. Once 
under sail (top right), the little cat is sur- 
prisingly speedy, yet is quite docile when 
coming about—a tough maneuver for 
many cats. 
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— fast and easy 


to build and sail 


Mini-Cat 


From your home shop: a 
boat as good as you can 
buy—in time for spring 


By SUSANNE and 
PETER STEVENSON 
PHOTOS BY THE AUTHORS 


"Easy" is the word we had in mind 
when we designed the PS Mini-Cat. 
She's a well-mannered little craft 
that's easy to sail. She's also easy to 
build, transport, set up—and pay for. 
We built ours for under $350. 

We also wanted the Mini-Cat to be 
as speedy as production boats costing 
five times as much. So we included de- 
sign elements usually found only on 


mA 52 nS 
CROSS BAR 


™ GREASED 
SOCKET. 


“PLYWOOD 


much larger, new-generation cats. 

The Mini-Cat is one of the few 14- 
footers to carry а jib. The mainsail has 
a high aspect ratio—its tall, thin 
shape is more efficient when sailing 
into the wind. A plastic fairing gives 
the mast an airfoil shape. This “wing 
mast” automatically pivots to face the 
wind on each tack. To cut drag, the 
halyard is inside the mast. 

There’s no daggerboard drag, ei- 
ther—the super-narrow, asymmetri- 
cal hulls are shaped to sail close to the 
wind and tack without a board. 

You don’t need any special tools or 
hardware to build this sophisticated 
little craft. As with our other PS de- 
signs [Feb. ’78, "79|, all parts are from 
standard lumberyard stock (see dia- 
gram). Because the hulls are a simple 
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box section without stringers, assem- 
bly is fast, and comparatively few fas- 
teners are needed. 

The sails, made from heavy-duty 
woven polyurethane used for tarpau- 
lins, can be made in one afternoon— 
without sewing. These sturdy sails 
withstand high winds and are sun-re- 
sistant. 

The Mini-Cat's heaviest parts are 
its 65-lb. hulls; so one person can eas- 
ily transport and assemble the craft. 
Once on the water, her handling qual- 
ities are quickly evident. Even begin- 
ners have found her easy to tack on a 
first sail. And when the wind comes 
up, she accelerates smartly, showing 
top speeds of 15 knots. That's fully 
competitive with far more costly pro- 
duction cats of the same size. "B 


No trailer needed—the lightweight mod- 
ules are easy to car-top. The home-built 
cat is a good choice for those with sub- 
compact cars—and ditto bank accounts. 


Unique mast fairing and halyard track are 
made of PVC pipe. Mast pivots in greased 
socket. Detailed construction plans, in- 
cluding instructions for making sails and 
trampoline, are $7 from Stevenson 
Projects, Dept. K-10, Box 584, Del Mar, 
Calif. 92104. Make checks or money or- 
ders payable to Stevenson Projects. 
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KITS 


orm-window 


that outperform 
regular storms 


The one-piece design of 
these cheap, easy-to-install 
kits stops drafts cold 


By A. J. HAND 


When do-it-yourself storm-window 
kits came out a few years ago, their 
main attraction was easy assembly 
and installation. The plastic glazing 
material and vinyl-frame moldings 
were easy to cut with ordinary tools. 
Inside installation eliminated the 
hassles and dangers of working out- 
doors on a ladder. 

But now the kit makers have dis- 
covered an even more important as- 
set: excellent thermal performance. 
According to recent tests, do-it-your- 


self storm windows can outperform 


conventional triple-track combina- 
tion storm/screens by a significant 
margin. 

The reason? They do a far better job 
of blocking air infiltration. Triple- 
track storms are much more conven- 
ient to use than the kits. They let you 
convert from storm window to screen 
and back simply by sliding the glazed 
sash up and the screened frame down, 
and vice versa. But this convenience 
comes at a price. It's difficult to pro- 
vide a truly tight air seal around these 
moving parts. Cold drafts can slip in 
around the edges of the storm sash, 
especially at the joint where the upper 
and lower sashes meet. 

Storm-window kits cover your en- 
tire window with a single sheet. Since 
there are no moving parts, sealing 
against infiltration can be nearly per- 
fect. In tests conducted by Building 
Research Associates for Plaskolite, 
the In-Sider kit storm window cut in- 
filtration losses by more than 98 per- 
cent in a Boston test house, by 89 per- 
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cent in Detroit, and by more than 92 
percent in Philadelphia. In these 
same test houses, triple-track storms 
reduced losses by only 34 percent in 
Boston, 6.2 percent in Detroit, and 
18.3 percent in Philadelphia. 

Keep in mind that these figures are 
for infiltration only, not for heat lost 
through the glazing via conduction 
and radiation. In preventing heat loss 
through conduction and radiation, all 
storm windows perform just about the 
same, although ordinary aluminum 
storms are about 20 percent less effec- 
tivethan wooden storms or aluminum 
storms with a thermal break. Still, 
those figures for infiltration are im- 
pressive. 

How much fuel and money can the 
kits save? That's hard to predict accu- 
rately, because infiltration is a func- 
tion of so many variables. Inside and 
outside temperature, wind velocity 
and direction, and the overall tight- 
ness of your windows all affect infil- 
tration economics. If your windows 
are a tight, modern design, they will 
permit very little infiltration, and you 
might be happier with the conven- 
ience of combination storm windows. 
But if your windows are loose, coun- 
terweight clunkers that rattle in the 
wind, infiltration becomes a big con- 
sideration, and the kits have a real 
advantage. 


What's available? 


Storm-window kits come in a vari- 
ety of types, each with its own set of 
advantages and disadvantages. Here 
are some of the major brands: 

€ The In-Sider features a self-adhe- 
sive vinyl frame that you cut to size, 
fit with acrylic glazing, and press in 
place on your window casing. It's for 
interior use only. The adhesive bond 
between frame and casing provides a 


Kit storm windows can be installed in- 
doors without the need to climb ladders— 
a safety advantage on upper-floor win- 
dows. Tests show that storm windows 
can reduce infiltration by over 98 percent 
in some climates. 


Therma Frame, Mr. Window, and Therma- 
trol windows all fasten in place with turn 
buttons. In-Sider uses pressure-sensitive 
adhesive on the back of the frame; the 
frame snaps open to allow easy removal 
of the glazing. 


good seal. Since the frame can't be re- 
moved without destroying the adhe- 
sive, the In-Sider frame is designed to 
snap open and release the glazing for 
ventilation during the summer. 

® The Barrier is another self-adhe- 
sive vinyl system. The frame snaps 
apart to release the glazing, usually 
0.080-in. acrylic. 

€ Therma Frame also uses a vinyl 
frame that you cut to size, but in this 
case the frame installs with turn but- 
tons that screw into your window 
trim, either inside or out. It can take 
glass or acrylic, but ordinary single- 
strength glass is a safety hazard when 
used in sheets as large as an entire 
window. 

Therma Frame mounts directly a- 
gainst the face of your window trim— 
hard vinyl against wood. You can 
probably improve its seal by applying 
a narrow strip of foam weatherstrip- 
ping around the rear face of the frame 
before mounting it. 

Note: All three kits involve a sys- 
tem of three frame parts. One is the 
basic frame extrusion. Another lets 
you join two storm panels together to 
cover large windows or glass doors. 
The third is a special strip to provide a 
seal along the windowsill (see pho- 
to). 

e Thermatrol Stock-Line windows 
use the same sort of three-part system 
as the windows mentioned above, but 
operate more conveniently. The win- 
dows are made in stock sizes, precut 
and ready to assemble and install. The 
0.065-in. acrylic glazing is already 
gasketed into the acrylic frame parts. 
The rear surface of the frame has a 
foam backing for a tight seal when the 
window is pressed into place with turn 
buttons. 

The unique feature of the Therma- 
trol window is its availability in ei- 
ther a one-piece version that covers 
the whole window with a single sheet 
or a two-piece design. The two-piece 
design has upper and lower panels. 
Whenever you want ventilation, you 
can remove the lower panel and clip it 
over the top one for storage. That 
makes Thermatrols almost as conve- 
nient as combination storm windows, 
yet still provides a good seal against 
drafts. 

€ Mr. Window uses precut frames 
of aluminum rather than plastic. You 
supply your own acrylic glazing, as- 
semble it in the frame, and secure it 
inside or out with turn buttons. The 
glazing is secured with a vinyl spline, 
which will also secure screening, let- 
ting you convert the frames for sum- 
mer use. 


Prices 


You'd expect the kits to sell for less 
than aluminum combination storm 


Therma Frame (top left) can be mitered or 
butt-joined at the corners. Parts included 
in the kit are frame strip, joiner strip for 
joining two storm windows together, and 
sill strip to secure the bottom edge of the 
storm window along the windowsill. Vinyl 
Therma Frame can be cut with a back saw 
in a miter box (top right). It will accept 
glass or acrylic glazing in 0.080- or 0.100- 
in. thickness; acrylic is tougher, safer, and 


windows, and most of them do. Al- 
though prices vary considerably 
(since many home centers sell at a dis- 
count), here are some rough figures 
for windows in the 30-by-55-inch 
range. 

Therma Frame with 0.080-in. acryl- 
ic glazing is about $15. А one-piece 
Thermatrol 1s about $13, and the two- 
piece model about $18. Mr. Window 
with 0.080-in. acrylic would cost 
around $23, the same price I have paid 
for aluminum combination storm win- 
dows at a home center down the road 
from me. 


Installation tips 


АП the kits are easy to assemble 
and install, but a few tips will help 
make sure you get the most from your 
installation. 

If you're using adhesive-mounting 
windows, be sure your window casing 
is clean and free of dust, wax, or 
grease. These materials interfere 
with good adhesion, and once the ad- 
hesive loses its effectiveness, much of 
the weather seal is lost. 

If youre using turn-button-in- 
stalled windows, be sure to use 
enough buttons. Both the vinyl 
frames and acrylic glazing are a bit 
floppy. Space the turn buttons every 


E 
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easier to cut to size. А dab of vinyl cement 
at the corners (lower left) will lock the 
frame together and keep it from acciden- 
tally slipping off the glazing during instal- 
lation or removal of the window. Storm 
windows should be left on year-round if 
your home is air-conditioned. Therma 
Frame can be installed outside if you like, 
and painted with latex trim paint to match 
the color of your home (lower right). 


six inches or so to insure a good 
seal. 

Inside or outside installation? Per- 
formance should be about the same 
wherever you put the storm window, 
as long as you caulk around the per- 
imeter of your exterior window trim. 
Exterior mounting gets the nod in 
terms of aesthetics, but interior 
mounting makes for easier installa- 
tion, cleaning, and removal. 


Cold frame 


Storm windows are not the only ap- 
plication for these do-it-yourself kits. I 
used Therma Frame to glaze my gar- 
den cold frame. Installation is easy, 
and the acrylic glazing I used is tough- 
er than glass. If it ever does break, 
repair is simple—just slip new glazing 
into the vinyl frame and fasten it back 
in place with the turn buttons. 
Though I used Therma Frame, any of 
the other clip-on systems would work 
just as well. They all make any glaz- 
ing installation a snap. 


WHO MAKES THEM 


Barrier: K.S.H., Inc., 10091 Manchester Rd., St. Louis MO 
63122. In-Sider: Plaskolite, Inc., Box 1497, Columbus OH 
43216. Mr. Window: Aluma-Trim, Inc., 918 Stanley Ave., 
Brooklyn NY 11208. Therma Frame: Elgar Products, Inc., 
Box 22348, Beachwood OH 44122. Thermatrol: Perkasie 
Industries Corp., 50 E. Spruce St., Perkasie PA 18944. 
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priced, Brand-Name Clothing and Shoes 
in your hard-to-find size. Sleeves to 38"; 
Necks to 22"; Inseams to 38"; Shoes to 16 
EEE. ...The world's greatest selection for 
Tall, Extra Tall and Big Men. Master 
Charge, BankAmericard, American Ex- 
press. Everything guaranteed Before and 
| After Wearing, Washing or Dry Cleaning. 
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So easy to handle you guide it with just 
one hand. And now the Troy-Bilt Roto 
Tiller-Power Composter is yours in 14%” 
and 20" tilling widths. For complete de- 
tails, prices, off-season discounts, send 
coupon below for free booklet. 

Troy-Bilt, 102nd St. & 9th Ave. Troy, N.Y. 12180 
Troy-Bilt Roto Tiller-Power Composters, Dept. A15 
`102па St. & 9th Ave., Troy, М.Ү. 12180 
Please send the whole exciting story of Troy-Bilt" 


Roto Tiller-Power Composters, including prices, 
specifications and off-season savings. 
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"Clapper valve" in photo is in 
open position. When solenoid is 
de-energized as burner shuts 
off, spring pulls clapper up over 
air-shutter intake openings, 
blocking air flow through fur- 
nace. Alternate, recommended 
position of limit switch is shown 

stace іп dotted lines. Guilfoyle modi- 

wwe. fied wiring connections in fur- 

COILS пасе so operation of burner mo- 
) tor is now controlled through 
contacts of limit switch, not by 
primary control. 


Air-flow controller for oil burners 


This device prevents heated air from 
pouring out the chimney, even when 
your oil burner is in the off cycle. It 
was fashioned by Joseph P. Guilfoyle, 
whose electrical-engineering back- 
ground gave him the know-how to ma- 
nipulate the necessary wiring. 

Guilfoyle found that his oil burner 
had a single three-by-four-inch air-in- 
take opening on an adjustable air 
shutter, a metal band that can be 
turned to provide optimum air/fuel ra- 
tio. He determined that ductwork for 
outside venting was impractical in his 
case, so he decided to block air flow 
through the furnace, when it was not 
in operation, by closing the air-intake 
opening. 

He first formed a "clapper valve" 
out of galvanized sheet steel around 
the single opening on his air shutter, 
then connected a solenoid into the 
circuit. The circuit is completed 
through the added limit switch only 
after the solenoid has moved to the 
"valve open" position. (For even more 
positive control, a limit switch could 
be connected to an extension on the 
clapper itself.) А  window-shade 
spring pulls the valve closed when the 
solenoid is de-energized. No attempt 
should be made to make the valve 
completely airtight, Guilfoyle says, 
since a small leakage helps keep the 
furnace purged of fumes. 

In operation, the system is almost 
fail-safe. If the spring breaks, the 
clapper drops open and the burner will 
operate normally. If the solenoid fails, 


the limit switch will keep the burner 
from operating. Even if the dampcr 
remained closed and the burner ig- 
nited, the smoky flame would still be 
open to the outside through the 
smokestack and chimney passages. If 
the burner failed to ignite, the prima- 
ry control would shut down the sys- 
tem. In this eventuality, the valve 
should be opened manually for several 
minutes to purge the furnace of gases 
before the control is reset, using the 
pushbutton. 

Guilfoyle reports that the device 
indirectly reduces loss of heated room 
air through the barometric draft con- 
trol. Since most heat is trapped in the 
furnace and doesn’t enter the smoke 
pipe during off cycles, the control 
damper remains closed. 

Guilfoyle noticed some immediate 
effects after installing the device. The 
burner operated about two minutes 
per start instead of three. The furnace 
smoke pipe stayed hot to the touch 
much longer, indicating a smaller 
amount of cooler air passing 
through. 

Such a device must be tailor-made 
for each furnace. Many furnaces, for 
example, have an air shutter with sev- 
eral openings, necessitating a new 
shutter or a valve that “clamps” 
shut. 

One thing is clear: Guilfoyle found 
a sizable reduction in oil consump- 
tion—enough to pay for the modifica- 
tions after only several months.— 
Evan Powell 


Learn to service and repair 


small engines the professional way. 


Get professional training in small 
engine repair with the most modern and 
complete home training available! NRI trains 
you at home in your spare time, at your 
convenience with this specially-prepared 
course that covers the whole world of small 
engines and equipment. 


Exclusive! 
Build Engine as You Learn 

You get far more than book learning... 
you learn by doing with NRI "hands-on" 
training. Only NRI gives you all the parts and 
training you need to actually build a 3 1/2 HP 
4-cycle engine. You learn from the inside out 
as you progress. And your training includes 
real professional tools such as an inductive 
tachometer, volt-ohm meter, torque wrench, 
valve spring and ring compressors, a full set of 
wrenches, and more...all to train and equip 
you properly. 

Choice of Two Courses 


NRI will train you at home! 


Learn to fix lawn mowers, 

garden tractors, snow throwers, 
tillers, chain saws, mopeds, 

motorcycles, and more. 


cooling, and starting 


p p’ 
systems. Its 30 “bite-size 


lessons concentrate on 

one subject at a time to let you move at your 
own pace, give you greater clarity and speed 
learning. 


The same teaching techniques give you | 


advanced training in the 45-lesson Master 
Course...training in the repair and servicing 
of a wide range of other motors like generators, 
industrial equipment, even motorcycles. You 
learn to service electrical systems, transmis- 
sions, clutches, power takeoffs, and more. 


More Training, More Value 
America's oldest and largest home-study 
technical school, NRI has trained over a mil- 
lion students. And this experience means that 
you get the most in practical, effective train- 
ing for your dollar. You get lessons developed 
and tested by professional educators... expert 


NRI's Basic Course puts special emphasis 
on lawn and garden equipment, teaches you 
the theory and practice of ignition, lubrication, 


Air Conditioning/ 
Refrigeration/Heating 
_ Including Solar Technology 
=< 1 Covers entire field, including 
ЖЛ | lessons on solar heating, heat pumps, 
70 ! elc. Course is complete with professional 
tools, including top-grade professional 
vacuum pump, key to the proper servic- 
ing of refrigeration and air conditioning 
* S units. Two courses, with Mastez Course 
including optional postgraduate training 
at York Institute Resident School at no 
extra charge. Check card for catalog. 


Electrical Appliance 
Servicing 
NRI trains you to be a professional 
appliance repairman, even shows you 
how to start your own full- or part-time busi- 
ness in fixing everything from toasters to 
refrigerators and microwave ovens. Step-by- 


Other Opportunities from NRI. 


BA 


* 


2 


| help from instructors assigned to your course... 


a full set of quality tools...a complete, 
working engine that you build as you learn... 
the best training and value for your money. 


Free Catalog, 

No Salesman Will Call 

Find out for yourself how much NRI 
training can do for you. Send for the free 
catalog with all the facts and descriptions of 
every lesson. No salesman will call. Get started 
today. If postcard has been removed, write to 
address below. 


step training includes professional tools and 
instruments like clamp-on ammeter and ap- 
pliance multimeter. Check card for catalog. 


Auto Repair and Servicing 

NRI "hands-on" training covers what 
you need to know from headlight to taillight. 
Includes professional tools like inductive 
timing light, ignition analysis and tune-up 
instrument, vacuum test pump, and the latest 
advance in diagnostic instruments, a digital 
read-out tune-up analyzer. Approved by 
Richard Petty, America's winningest stock car 
driver and NRI automotive consultant. Choice 


| of two courses, check card for catalog. 


NRI Schools 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


In cooperation with the American 
Plywood Assn., POPULAR SCIENCE 
is again seeking fresh, well-designed 
projects for home and yard—projects 
that take full advantage of the prac- 


Last call for 
the fourth 
annual 
PS/APA 


PLYWOOD 


PROJE 
CONTEST 


$3750 in 
cash awards 
including 
three 51000 
First Prizes! 
You have 
nine chances 
to win 


ticality and economy of plywood. 
(Plans sheets for all eight of '79's 
winners, as shown in last August’s 
issue, are available from APA at 
$1 apiece—address in coupon below.) 


© PRIZES: А $1000 check will go to 
the top entrant in each of three major 
categories. There will be a secondary 
award of $250 in each category for a 
total of $750 additional. An Honorable 
Mention entry in both categories will 
receive a selection of how-to books 
from POPULAR SCIENCE Book Division. 


© HOW TO QUALIFY: Your project 
must be constructed from а stated 
amount of APA-grade-trademarked ply- 
wood appropriate for the intended use: 
from %" to 34" (thicker if required for 
structural strength); 
exterior type for out- 
door ог bathroom 
projects, interior for 
indoor ones. Projects 
should be carefully 
designed for efficient 
layout on the plywood 
sheet or sheets you 
select; parts should 
be scaled, arranged, 
and nested to mini- 
mize waste. You may 
enter your project in 
any of our three cate- 
gories, specifying which thickness you 
choose for your i (4-by-4-ft.), 34 (4-by-6- 
ft) or full (4-by-8-ft.) sheets. Should 
you choose to enter a multiple-sheet 
project, you have the option of using 
two or more different thicknesses, if 
structurally justified. 

In all categories, aim for minimum 
waste and minimum use of additional 
materials; non-plywood purchases must 
not exceed $75, and plywood should 
remain the dominant material. We're 
seeking functional, structurally sound 
design, but decorative or ingenious 
projects will also qualify if they repre- 
sent an efficient use of the sheet or 
sheets you specify, and if they can be 
built with home-workshop tools. 


@ HOW TO ENTER: Fill out our entry 
coupon, or list all information the cou- 
pon calls for on a separate sheet of pa- 
per—including a rough sketch of the 


For our 1980 contest, we'll pick three 
projects in each of three categories, 
so hurry to your workshop. Remem- 
ber: Your entry must reach the ad- 
dress in the coupon by March 3. 


APA grade trademark(s) stamped on 
the back face or edge of the plywood 
you chose. Mail this with at least one 
clear photograph (black-and-white ог 
color print preferred, though color 
transparency is acceptable), plus a di- 
mensioned diagram of how the proj- 
ect parts were laid out on the sheet 
or sheets. А crude pencil sketch will 
suffice if it's thoroughly and accurate- 
ly labeled with critical dimensions. 
Please don't submit scale models, full- 
size cutting patterns, or plans sheets 
larger than 18x24 in. We also need a list 
of all materials used, grade and thick- 
ness of plywood, plus any lumber, hard- 
ware, and finishing materials (paint, 
stain, plastic laminate). Also jot down 
for us special construction tips you'd 
like to pass on to anyone attempting 
to duplicate your project. If no publish- 
able photo exists, PoPuLAR SCIENCE and 
APA reserve the right to arrange pho- 
tography at your convenience (and our 
expense) Entries must be delivered 
to the Tacoma Post Office Box by March 
3, 1980; upon delivery, publication 
rights belong exclusively to APA and 
PoPULAR SciENCE unless neither exercises 
this option within six months. | 

Print the category you're entering 
(12 OR 34, SINGLE SHEET, 1'5 OR MORE) 
in the lower left corner of your envelope 
(one entry per envelope, please) No 
entries can be acknowledged, and none 
will be returned unless accompanied 
by a written request and a self-addressed 
envelope with sufficient postage (no 
checks or money orders). 


@ JUDGING (by PS Reader Activities 
Editor Al Lees and representatives of 
APA) will be for the most efficient and 
appropriate use of the sheet or sheets 
you chose. PS will publish dimensioned 
plans of those prize-winning projects we 
feel our readers might want to make. 
Plans for all nine winning projects will 
be available from APA after Sept. 1, 
1980. Prize winners will be notified by 
April 15. Winning entries will be in the 
August 1980 POPULAR SCIENCE. 


р = ти omm иш юш ENTRY COUPON (Clip and attach to your plans sketch) « == к= шш = E 
I Mail entry to: To qualify, entry i 
8 POPULAR SCIENCE CONTEST must reach Tacoma address 
{| Вох 11700, Tacoma, Wash. 98411 ' ñ 
E 
{ YOUR NAME (print or type] : 
Daytime j 
x ADDRESS —Phone No. i 
a CITY STATE ZIP i 
ي‎ шыны Э Description ! 
JA l of project | | 
Bad Î which 4 OR % SINGLE 1% OR i 
I | | category? SHEET SHEET MORE } 
i | | What thickness(es) plywood? O '4" O *&' [15% O" О 34" i 
J | ( If other, check here [ ] and specify Л 
Й | Copy the plywood- | My signature certifies that this project is of my own design. y 
g IE атр here _ _J Sign here 5 
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Once the family finds it's mower fun on a 
DIXON, you've lost the mowing job. 
Maybe forever. 

DIXON mowers appeal to all kinds, all 
ages. A great many operators are under 
18 or over 65 and more than half are 
women; many are farm wives. 

Big 42" cut or 30" town lawn size, all 
have Zero Turning Radius that easily cuts 
mowing time on many lawns in half. 

That's Mowbility! 

Testdrive one today; it might be the last 

time you get to drive it yourself! 


Radius mowers. Please send a free | 
brochure to: 


NAME | 


O —————  —L 


ADDRESS  — 


CITY — STATE ZIP 


RAD, [ 1] | might like to be a DIXON Dealer; 
please tell me how: 


| i DIXON INDUSTRIES. INC. 
=i BOX 494, DEPT. 

| COFFEYVILLE, KANSAS 67337 

Ё. | ZTE | (316) 251-2000 


si 
| 
| 
| 


н) Dion industnes. inc 
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HYDE Surface Preparation 


28 Pages, 130 Illustrations, Easy To 
Follow Instructions Show How-To * 
Tape Drywall è Remove Wallpaper • 
Hang Wall Coverings • Remove Paint e 


Prepare Surfaces For Painting 
Decorating * Build Brick/Block Walls e 
Plus Many More Do-it-Yourself Tips © 


SEND $1.00 


Hyde Tools, Dept. A 
ZS Southbridge, MA 01550 


142 | POPULAR SCIENCE 


TAKING CARE CF YOUR CAR ~ 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay you $25 


By RAY HILL 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


IDLER ARM 


Replacing tie-rod end 


If you're replacing the ball joint at either 
end of the tie rod, count the number of 
turns it takes to remove the tie-rod end. 
Then turn the new tie-rod end back in the 
same number of turns. If you dont, 
chances are high that wheel alignment 
will be off. When you're done, grasp the 


Inexpensive touch-up brush 


Got a few minor nicks that need covering 
with paint? A touch-up brush can be made 
from an old piece of spark-plug cable. Cut 
off a suitable length of the wire, and trim 
the insulation back a quarter-inch or so. 
The stringlike "filament" in the center, 
which ordinarily carries current to the 
spark plug, makes a fine brush. For stiffer 
or softer "bristles," cut the insulation so 
that the filament is short and stubby or 
long and pliable. 


tie rod and make sure that the ball joint 
can be turned back and forth. If it won't 
rotate, it will wear out quickly. To remedy 
this, loosen the clamp and turn the tie-rod 
end slightly in the adjusting sleeve so that 
it remains free to rotate (see detail above 
in linkage drawing). 


Adjusting parking brake 


Here's a quick way to check and adjust the 
parking brake. Elevate the rear with jack 
stands. Put the transmission in neutral. 
Apply the parking-brake lever to half its 
fullest possible travel. Try to turn the rear 
wheels by hand. If they are locked, okay. If 
you can turn them, take up tension on the 
parking-brake cable with the adjuster until 
they can't be turned. Then release the 
brake lever, and make sure the wheels 
spin freely. If they don't, readjust. 


On radios and chokes 


Does your new car have an electrically as- 
sisted choke? When the engine is cold, 
don't turn on the key so you can play the 
radio for a few minutes—and then start 
the car. If you do, the choke will open up 
all the way, and you'll have no choke 
when you try to start the engine. 


Car —— to one —— 


If you're plagued with this problem, and 
the brakes don't drag, wheel alignment is 
at specs, the power-steering pump is 
good (a bad control valve in the power- 
steering system can cause a pull to one 
side), and tires are inflated properly and 
evenly worn—chances are you've got а 
bad tire. To check this, try a known good 
tire on each of the four wheels until the 
pull is eliminated. Then take the bad tire 
back to the dealer for replacement. 


Custom Design your own | Gazebo! 


The unique Gazebo Study Plan Book enables you 
to Custom Design your own Gazebo or select one 
from 23 beautiful designs featuring 5 Classic 
Styles. And its only $4.50, plus 75€ postage 

and handling; allow 3-4 weeks for delivery, or 51.30 
for First Class, Complete plans are also available, 


P.O. Box 157 Dept. 20 
Delafield, Wl 53018 


The Bear Paw ® It's a real beauty 


With Pivot/Post Lockbar of Schrade + Steel? that 
makes this Lockback completely rust resistant and insures 


rigid durable construction. 
Its one you wont want to lose. 


That's why, like the entire Uncle Henry ® line, each 
knife is serialized, and guaranteed against loss for one 


year from date of warranty registration. 


The Uncle Henry Bear Paw. The Ultimate Lockback. 


The Ultimate Guarantee. 


To find out more about the entire line, all made in 
the USA, send for your free Old Timer ® Almanac. 


Eyeglasses. 


Save up to SIN. 


| Send for free catalog — p 
all lenses —all styles. И" 
As low as $14.95 
complete. Your 
prescription, or 
your present lenses 
duplicated. Money 
back guarantee. Now 
you can afford extra 
pairs. 


Est. 1959 


Prism Optical, Inc., Dept. PS20 
10992 N.W. 7th Ave., М. Miami, FL 33168 


Established 1904 Ellenville, N Y 12428 | | 


FEBRUARY 1980: | 143 


‘SAY SMOKEY-” 


A clinic on cars by Smokey Yunick, America’s most famous mechanic 


When to overhaul? 


| have a 1975 Honda CVCC wagon with 
70,000 miles on it. In the past you have 
recommended that four-cylinder engines 
be rebuilt before 100,000 miles. | have had 
to replace the valve seals, but this is the 
only major maintenance that has been 
performed on the engine. 

Also, | change oil and filter every 2500 
miles. Should | tear the engine down? My 
primary concern is to prevent any major 
problems during the next four years, as ! 
plan to be attending college and will not 
be working. 

John Ernst, Loring AFB, Me. 


If it can pass a cylinder-leakage check at 
under 20 percent, and each cylinder leaks 
about the same amount, keep going. 


Close isn't good enough 


About a month after | bought my 1979 
Pontiac LeMans with a 231-cu.-in. six, | 
stopped at an auto-supply store to get an 
oll filter. The parts book there did not have 
the 1979 cars listed, but the 1978 cars with 
this engine called for an AC filter P40. Lat- 
er | noticed that the new book said the 
1979 should use a P47 filter. 

What is the difference between these fil- 
ters? Will using the Р40 on my '79 hurt 
anything? 

Lloyd Peterman, Union Lake, Mich. 


Гре P47 has a check valve. The other one 
doesn't. You need the check-valve model. 
If your engine rattles a little on cold start, 
don't panic. It's not likely to cause trouble 
till you get the P47 installed. 


Missing cylinder 


| rebuilt the engine in my '68 Renault R-10. 
| did the usual cleanup: new rings, plugs, 
valve grinding, new gaskets, etc. But the 
engine still misfires on one plug at idle 
speed. It fires okay during acceleration 
and during cruise. 

The timing is at spec. New plugs are 
gapped correctly. Compression checks 
out. A vacuum check at idle gives a read- 
ing of about 26—28 in., fluctuating about 
1% in. and steady at higher speeds. 

What gives? 

Henry Semp, Wappingers Falls, N.Y. 


Sounds like intake-manifold trouble: an 
air leak or some internal air or fuel restric- 
tion that robs air or over-richens the mis- 
firing cylinder when air flow is very low. 


Wants overdrive 
When | bought my 1966 K-10 Chevy pick- 
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up, it had a 292-cu.-in., six-cylinder en- 
gine. The gas mileage averaged 11.8 mpg. 
The gear ratio is 3:73. | purchased a set of 
headers and installed them. The mileage 
went up to about 13.5 mpg. Then | pur- 
chased an Offenhauser four-barrel intake 
manifold and an adapter for a two-barrel 
carb. | installed a GM two-barrel carb, 
modified to allow my vacuum advance to 
work properly. The mileage then in- 
creased to 16.6 mpg. The pickup is 
equipped with a four-speed manual trans- 
mission. 

Is it possible to find a five-speed with 
high gear higher than 1:1? If so, where? | 
have plenty of low gears, but a higher 
road gear should heip. 

Douglas A. Anderson, Absarokee, Mont. 


Consider a Spicer auxiliary transmission 
with a 26 percent overdrive. It goes in the 
drive-line fairly easily, but the job proba- 
bly will cost about $1000. Transmission is 
around $700. It would help mileage, but I 
doubt that уои"! get your grand back— 
unless you also put the unit in your next 
truck. 


Transmission not heavy-duty 


About six months ago | purchased an Olds 
Cutlass Calais coupe with a 305 V8, four- 
barrel carb, and all the options for trailer 
towing. l also have a series-200 automatic 
transmission that came with the car. | was 
told by friends that this is not a heavy-duty 
transmission. 

Please explain the difference between 
the 200-series and the 350-series auto- 
matic transmissions. Can | safely tow a 
trailer with what 1 have? 

Val Giannelli, New York, N.Y. 


The 200 is physically smaller and structur- 
ally weaker than the 350. f would not rec- 
ommend pulling a trailer with a 200. Mat- 
ter of fact, the 200 is in trouble right now 
just handling the car itself. 


V4 for trailer? 


I recently advised my widowed mother to 
purchase a four-cylinder Olds Omega 
with air conditioning and automatic trans- 
mission. 

Since then l've read about GM X-cars 
pinging on lead-free regular and requiring 
premium for perfect performance. | drove 
а demo with 2300 miles that did ping light- 
ly at half to full throttle. 

After more miles, carbon buildup could 
make the pinging worse. And retarding 
the spark cuts mpg, right? Also, could the 
four-cylinder pull a 2000-Ib. tent trailer oc- 
casionally (two or three times a year) 


without killing it? Would a V6 be a better 
choice? 
Otto Gartner, Minneapolis, Minn. 


The trailer rules out the four-cylinder. The 
V6 should fit the bill. If it weren't for the 
trailer l'd prefer the four-cylinder. If your 
mother's not a hot rod, the V6 crank 
should be fine. f like that car, although f 
think it's still a little too big. 


Engine too heavy? 


l'm considering installing a late-model, 
four-cylinder Pontiac engine in my '73 
Vega. That raises a few questions about 
weight distribution. How much does the 
original aluminum engine weigh com- 
pared to the Pontiac's iron engine? Would 
adding a heavier front sway bar help? Will 
the extra weight put a strain on the ball 
joints and steering mechanism? 

A. Haidari, Washington, D.C. 


Weight difference is not much, so don't 
worry about it till you finish. You may 
have to up the front springs and bar a lit- 
tle, but very little. The engine won't hurt or 
overload front suspension, though. 


The old days 


| have been driving automobiles since 
1920. In those days one kind of gasoline 
ran everything. The cars didn't knock, as 
long as you retarded the spark, which was 
on a handle under the steering wheel. 
Then along came the high-compression 
engine and knocking. Then the oil compa- 
nies came to the rescue by adding tetra- 
ethyl lead to gasoline. 

| bought my gasoline from the Lycom- 
ing Gas and Oil Co., who in this locality 
was a distributor for Texaco. Now here 
was the catch. These people would not go 
for ethyl, so they made their own anti- 
knock by blending the regular gasoline 
with benzol. They said they blended 40 
percent benzol and 60 percent regular 
gasoline. Their pump signs read Benzol 
Blend. 

This benzol stopped knock, gave a little 
more power, seemed to burn clean, and 
with hand chokes made cars start easier in 
cold weather. 

What became of benzol? They said that 
it was derived from coal. | think if benzol 
worked that well it would be a good thing 
to use now. A 40 percent blend would 
save a lot of gasoline. 

Ralph L. Bussler, Montgomery, Pa. 


It's stil! around. It's mainly a byproduct of 
Oil. It still works well, but it would be too 
expensive and there's not enough to use 
nationally. f like the hand choke; but don't 
give up on the automatic. It can be made 
to work better. if they can open and close 
gadgets on the moon from Houston, they 
should be able to make a choke operated 
from three feet away. 


Each month in Popular Science Smokey 
Yunick answers questions on cars—family 
cars, high-performance jobs, hot rods, 
and racing cars—selected from those sent 
in by readers. Got a problem? Send it to: 
"Say, Smokey—," Popular Science, 380 
Madison Ave., New York, N.Y. 10017. 


Questions cannot be answered by mail. 


)ON'T FREEZE IN 


ITTEH COLD. Snow, icy 
inds, freezing  tempera- 
tres. Winter has settled up- 
nus once more. 


Early in the morning, after a cozy 
һе sleep, а warm shower and a hot 
reakfast, you step outside the door to 
ive to work. An icy blast of winter 
enetrates your body up and down. It 
unendurably cold. 

You grit yourself and move quickly 
› the car. You scramble in. But it's 
st about as freezing inside the car as 
itside. You start the engine, turn on 
ie heater, and wait. And wait, and 
ait......it will be several long minutes 
2fore you even begin to feel any 
armth. 


itroducing INSTAHEA TER . the ori- 
nal concept in providing instant heat 
1d comfort inside your car on those 
nbearably cold days to come. 


IERE'S HOW IT WORKS. 
T WORKS FAST. 


nmediately after you turn on the 
ngine,INSTAHEATER automatically 
egins to deliver up to 1500 watts of 
eat to the passenger compartment of 
our car. When your engine has finally 
farmed up and the regular heater be- 
ins to deliver heat, further warming 
p the passenger compartment, 
ISTAHEATER automatically shuts 
ff. From then on your regular heater 
| able to maintain your car at a com- 
ortable temperature. 


S IT EASY TO INSTALL? 


'es. There are 3 wires to connect. 
here is no drilling involved. INSTA- 
EATER's heater element is compact, 
nd is easily mounted inside your car 
nder the dashboard. The kit provides 
istructions, the tool needed to install 
ISTAHEATER , and a meter to test 
1e condition of your battery and 
Iternator/generator. With the infor- 
lation you supply on the order cou- 
on we will send you the appropriate 
ISTAHEATER model to fit your 
uto's specifications completely. 


jIAFEGUARD SYSTEMS. 


ISTAHEATER is designed to be driven 
y your car's generator or alternator 
nithout drawing excessive power from 
our car battery. Even if your car bat- 
ry is not in top condition, a built-in 
ifeguard ensures that INSTAHEA T- 
R will automatically shut down long 
efore your battery gets weak. During 
агт or comfortable weather INSTA- 
EATER will automatically remain 
ff. 


2 YEAR GUARANTEE. 


INSTAHEATER comes with a 2 year 
guarantee against ^ Manufacturer's 
defect. If for any reason you are not 
happy with your unit, you may return 
it within 21 days for a full refund, 


UNITED STATES 
PATENT PENDING 


Would you like a brochure containing 
more detailed information about 
INSTAHEATER ? The brochure also 
includes the steps through which the 
inventor proceeded from the idea stage 
to the production stage.This brochure 
can even teach you to build up an 
INSTAHEATER unit by yourself. 
Send $3.00 to cover postage and hand- 
ling and we will forward the literature 
to you. If you later decide to purchase 
INSTAHEATER , you will receive a 
$3.00 credit on the purchase price. 


Think WARM this winter. Think 
INSTAHEATER . The new concept. 


YOUR CAR THIS WINTER! 


INSTANT AUTO HEATER CO. 
P.O. Box 307 
Woodside, N. Y. 11377 
(212) 476-2497 


U INSTAHEATER 720 for compact cars. 

720 watts. $ 99.00 
LI INSTAHEATERH 960 for mid-size cars. 

960 watts. $109.00 
LI INSTAHEATER 1200 for full-size cars. 

1200 watts. $125.00 
LINSTAHEATER 1500 for 80 amp capacity cars 
(some Lincolns, Cadillacs). 1500 watts. $150.00 
П INSTAHEATER literature only. $ 1.00 
(check or money order only) 


Puce ...............2..3 
Post. & Hand ....... 3.00 


N.Y. Sales Tax 
Total $ 


(10% discount with 


Name . 


Address _ 


Phone ( ) 


Expiration date 
Card * 


O0 Visa O Master Charge 


BENIN —— _ _ 5 0 _ oo 
VEHICLE INFORMATION. Please fill out completely. 
Make of Car: n — Model; — LS LS _ 
(Cadillac, Chevrolet, Ford, etc.) (Toronado, Monte Carlo, etc.) 


Year Cigarette: Lighter Plug 
(1975, 1976, 1977,1978,1979) (with or without) 


License plate number — 111 1. |  .. State — 


The following section is optional. Howewver, if you are able 
to supply all of the requested information about your car, 
you will receive a $5.00 discount off the purchase price. 


Alternator/generator amps (or watts) 
Battery voltage ll 6volts |; 12volts 
Battery terminals Г! on top O on side 


Underside of dashboard made of ( steel O plastic 


quiz - 


Automotive 
trouble-shooting 


match wits with the 
diagnostic champs 


By RAY HILL 


These questions are based on prob- 
lems set up to test the skills of student 
mechanics in state and national Ply- 
mouth Trouble-Shooting Contests. 
Steve Mercaldo, New York automo- 
tive-mechanics instructor, whose stu- 
dents have been highly successful in 
past contests, assisted in the prepara- 
tion of the problems in this quiz. 


Questions 


1 Engine won't idle 


Your car has been parked overnight. 
In the morning, to start it, you press 
the accelerator pedal once to the floor 
as always, release it, turn the key, and 
the engine fires immediately. 

You drive away and, a few minutes 
later, stop at a red light. When you 
take your foot off the gas pedal, the 
engine dies. You shift to park, press 
the gas pedal a third of the way down, 
and turn the key to crank. The engine 
starts immediately. But when you 
ease off the gas pedal, it dies again. 

The situation doesn't improve on 
the way to work. The engine runs fine 
at cruise and high speed, but will not 
idle. When you reach the office, you 
park the car. The engine dies again 
when you let up on the gas pedal as 
you reach your parking space. 

That evening after work, you press 
the accelerator pedal to the floor, re- 
lease it, and turn the key to crank. 
The engine fires immediately and you 
drive away. А few minutes later you 
have to stop for a light. As you let your 
foot off the gas the engine dies. 

It's the same as this morning. The 
engine starts easily and idles at a fast 
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idle when it's cold. But when it's hot, it 
won't idle. 

When you get home you do a little 
detective work. First you check the 
vacuum hoses. They are all routed cor- 
rectly, firmly attached, and not 
cracked or broken. There are no vacu- 
um leaks. 

You check the EGR system accord- 
ing to the procedures recommended in 
your shop manual. It’s working okay. 

A compression check of the hot en- 
gine reveals compression to be within 
specs. 

The air-cleaner filter, crankcase 
breather filter, and PCV valve are 
new. The filters aren't clogged. And 
the PCV valve is working properly. 
The PCV hose is not cracked, broken, 
or clogged. 

You try setting the idle-mixture 
screws on the carb at various posi- 
tions, ranging from all the way out to 
all the way in. This has no effect. 

The carburetor mounting gasket is 
good. Spraying a nonflammable sol- 
vent around the base of the carb at the 
gasket area reveals no solvent being 
sucked in around the gasket, which 
would happen if it were not sealing 
properly. 

What is causing the problem? 


2 Engine sometimes 
won't start during damp 
or rainy weather 


For the past few weeks, more often 
than not, your car won't start when 
the weather has been wet. This time it 
happens again. The rain has just 
stopped falling, and when you go out 
to start the car, it won't. 

Determined to find out why, you 
check the battery on a rainy day. Each 
cell reads 1.260 on the hydrometer. 


The battery posts and cables are clean 
and connected tightly. 

When you crank the engine, the 
cranking speed sounds normal. 

Spark plugs, ignition high-tension 
wires, distributor cap, and rotor are 
new and good. Spark plugs are gapped 
to spec. The carburetor air cleaner is 
not clogged. And the choke is operat- 
ing properly. 

You remove a spark-plug wire from 
a plug, stick a Phillips screwdriver 
with an insulated handle in the end of 
the wire, and hold the screwdriver 
shank a quarter-inch from ground. A 
spark occurs very infrequently when 
the engine is cranked. 

You remove the coil wire from the 
distributor cap and hold the end of the 
wire a quarter-inch from ground. 
Again there's an intermittent spark 
when the engine is cranked. 

While the engine is cranking you 
hear a snapping sound in the area of 
the coil tower. 

What is the most likely cause of the 
starting problem? 


3 Engine does not crank 


Your car has a starter like the one 
shown in the drawing (next page). The 
engine has been starting and running 
fine. But this time when you try to 
start it, all that happens is a rapid 
clicking noise from the starter motor. 

Investigation reveals that each bat- 
tery cell reads about 1.265 on the hy- 
drometer. You remove the battery 
from the car and take it to a local ga- 
rage. The mechanic there puts a load 
test on it, and declares that the bat- 
tery is okay. He tells you that during 
the load test (a procedure that simu- 
lates the load demands placed on the 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 
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HROWING AWAY 
$5 per Ib.? 


Everyone has thrown this little known asset 
R i 
away. 11 is thrown away in every office, 
| home, and all other buildings. Industries J 
g throw tons of it away annually. Only 1 i 
person out of 1,000 save it, the other 999 
ll don't realize its value, and the buyers want it | 
1 kept that way! Hundreds of millions of dollars E 
worth of it go unclaimed, discarded each year! 


We will pay you $5 per Ib. for all of this | 
[ material that you collect. You should start 
g saving yours, and buy it from other unin- 

formed persons for $2-$3 per Ib. This is a 

unknown field that should be started part { 

time. Huge income potential. To receive 
the complete educational package, remit 

$7 + $3 postage and handling. Money B 
ү refund within 30 days for any reason. 

Double your money back with 1st shipment! i 


ү you will learn what we will pay for over g 
3,000 scrap items, some worth $700.00 per 
Į ounce. The average price we pay for these J 
g scrap items is $12.45 per Ib. Learn where to { 
find them, how to buy them, and how to 
[ship them. If you have our old book, send it J 

$3 
back with and we will send you the new g 
! one. Become a buyer, or at least a saver, we i 
| need the material and you can use the money. 


j Poley's Industrial Salvage Co. i 
Supply Dept. P-1 | ii 
12389 Minges Rd., Battle Creek, MI 49017 
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` LEARN 


catalog. obligation. G.I. 
— NATIONAL СНОВА. ӨР АШАТ CUTTS. No. T1-01- 
ði , Dept, 51-Z, 33 M. Buperier, Toledo, Ohio 43604. 


The "THREEPHASER" allows you to.operate three ONLY 
phase motors ‘4 thru 7% horsepower from 220 

volt single phase power sources. Rugged — heavy 3559* 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966, 
Free literature furnished on request. Telphone 305-862-3038. 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 


.— Rte. 2, 1024 W. Lake Brantley, Maitland, Fla. 32751 


Гета LE] 


Book about Aluminum 
Molds with prices and 
production trade secrets 
direct from world's larg- 
est mold manufacturer. 


| CONCRETE MACHINERY COMPANY. 


148 | POPULAR SCIENCE 


NEED THREE PHASE POWER 


Automotive quiz 
[Continued] 


battery when cranking) the voltage 
reading doesn't fall below 10.2 volts. 
You reinstall the battery, making 
sure the battery cables and posts are 
clean and cables are tightly connected 
at both ends. 

Connecting a good booster battery 
to your car's battery does not solve the 
problem. All you get when you turn 
the key to crank is a rapid clicking 
noise from the starter motor. 

Connecting a booster cable between 
the positive battery post and the start- 
er-motor terminal (the copper termi- 
nal that comes out of the starter hous- 
ing) causes the starter motor to spin 
freely. You know it's spinning because 
you can hear it. 

Why won't the engine start? 


4 Hesitation when 
accelerating 


Lately, when you accelerate, your car 
hesitates. This happens whether the 
ambient temperature is hot or cold, or 
whether the engine is cold or has 
reached operating temperature. 

Ignition timing checks out okay. 
Holding a timing light on the timing 
marks indicates timing is at spec at 
idle, and when the engine is accelerat- 
ed, the timing advances. 

The fuel pump is okay, too. Pres- 
sure, vacuum, and volume are within 
specs. 

All vacuum hoses are connected 
properly and snugly. There are no 
cracks or breaks in them. Spraying a 
nonflammable solvent around the 
base of the carb while the engine is 
idling reveals no solvent being sucked 
in around the gasket. А vacuum leak 
isn't causing the problem. 

The carburetor is adjusted to specs. 
At the maker's specified idle rpm, an 
infrared check at a local garage re- 
veals the fuel mixture is correct. 

Manifold vacuum at idle produces a 
steady 20 inches of vacuum. 

With the engine stopped and the air 
cleaner removed, no fuel squirts in the 
barrels of the carburetor when you 
peer down the carb and move the ac- 
celerator linkage. 


You move the throttle linkage sev- 
eral times, but no fuel squirts out. 
What's causing the problem? 


D Brake lights don't light 
when brakes are applied 


À routine inspection of the lights on 
your car reveals that your brake 
lights are inoperative. 

The fuse for the brake lights checks 
out okay. Directional and hazard 
warning lights operate normally. 

The brake-light switch is the ad- 
justable mechanical type located near 
the brake-pedal linkage. You ground 
a test lamp and touch its probe to the 
two terminals of the switch. The test 
lamp lights when you touch one termi- 
nal, but does not light when you touch 
the other. 

Altering the adjustment of the 
brake switch (from one extreme to the 
other) does not help. No matter what 
position the switch is in, the brake 
lights will not light when the brake 
pedal is depressed. 

Bypassing the switch with a jumper 
causes the brake lights to light. 

What's wrong? 


Answers _ 


1 А clogged idle system in the carbu- 
retor is causing the problem. The car- 
buretor must be disassembled and the 
obstruction removed. 

Why will the engine idle when it's 
cold, but not when it's hot? Because 
when it is cold, and you depress the 
accelerator pedal before starting the 
engine, you "trip the choke. The 
choke plate closes and the throttle 
linkage (or fast-idle screw) is now po- 
sitioned on the high step of the fast- 
idle cam. The throttle plate is partial- 
ly open and is drawing fuel from the 
off-idle (low-speed) orifices in the car- 
buretor barrels. 

But when the engine reaches oper- 
ating temperature and you let your 
foot off the accelerator pedal, the 
throttle linkage is now on the lowest 
step of the fast-idle cam (or off the 
cam completely). This is curb idle. 

At curb idle the throttle plate is al- 
most closed, and fuel is drawn only 
from the idle-circuit orifices. With the 
idle system clogged, the engine will 
stop when the throttle plate reaches 
this position. 

Continued 


Fantastic Price Break! Only*5*t 


NOW AVAILABLE 
TO THE PUBLIC 


Not а wax! Not a polish! 
А miracle of modern chemistry! 


You simply wipe it on to "wrap" 
your car in a protective glass- 
smooth surface! Just as acrylic fin- 
ishes revolutionized the paint in- 
dustry... just as epoxy adhesives 
made ordinary glues obsolete 
overnight . . . now a breakthrough 
in chemical science has produced 
an incredibly hard, super glossy, 
non-stick “polymer glass" sealant 
that can "glass in your car's show- 
room shine” virtually for its 
lifetime! 


The Famous "Shock Test" 
Dealers Use 


Dealers who have been charging 
an arm and a leg fcr this fabulous 
treatment have a standard sales 
pitch. They wipe a bit of this amaz- 
ing formula on your car and then, 
while you're watching, deface it 
with a marking pen. Almost before 
you can scream in protest, they 
simply wipe it clean again! And 
while you're still speechless, they 
sell you a complete ‘‘glassing" for 
anywhere from $85 to $200 — 
whatever they think they can get! 


The Secret is Simple — 
The Magic is in the Product 


Glasscote's polymer glass formula 


KEEP THAT “SHOWROOM SHINE 


literally fuses itself to the finish of 
your car by "molecular bonding”. 
And it contains a formulation sim- 
ilar to that used to make those 


“non-stick” frying pans, so it's so 
glossy smooth that practically 
nothing will stick to it! Even bird 
droppings and crushed insects 
simply slide off with the touch of a 
damp cloth. 


It takes less than 60 minutes 
to Glasscote your car 


Now you can get the identical pro- 
tection for your car with Glasscote, 
and all you need do is all the dealer 
does — wipe it on, let it dry, and 
wipe it off! So why pay somebody 
$85-$200 an hour to do it for you? 
Why not buy Glasscote direct-by- 
mail for only $5.98 — enough for 
three years treatment for a small 
car — more than enough to Glass- 
cote even the biggest Mercedes, 
Rolls, or Cadillac for 12 full 
months! Simply wipe it on once a 
year and forget about all that wax- 
ing, polishing, and buffing forever! 
A simple soap and water washing 
or a wipe with a damp cloth re- 
stores the gloss! 


Even if your used car is already 
dingy looking from oxidation, 
Glasscote helps remove it and re- 
store a brighter color and more 
glossy shine. 


з YEAR GUARANTEE! 


Simply use Glasscote as directed, If its “showroom shine" 


is not 


maintained for a period of 36 months, if the Glasscote surface 
doesn't totally and completely please you, its glossy, dirt-repellent 


qualities are not instantly apparent and noticeably superior, if 
you're not delighted in every way, return the unused portion to 
National Home Products, Customer Service, 60 Wilton Road, West- 
port, CT 06880. Our refund check for the full purchase price (except 
postage & handling) will promptly be sent to you! 


„лин ЕТШИ дЫ, moa mr p om y m Е 
zat T Fa FC ИЙГИ. O ACC PCT 


at Tt VR FR FE FT AT 


ERE EHE HERE HERE ERE REEL ER EL hy TRE TEILT 


(D 1979 National Home Prods., 60 Wilton Ad., Westport, CT 06880 
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| LESS THAN 1 HOUR! 


J-VEARS AND NEVER 
POLISH or BUFF AGAIN! 


POLYMER | 
GLASS 


MIRACLE SEALANT 


- APPLIES IN 


PROTECT NEW OR USED 
CAR PAINT AND BRIGHTWORK 
AGAINST ALL THESE HAZARDS! 


SNOW SMOG & POLLUTION BUGS MUD 
RAIN OCEAN SPRAY TREE SAP ROAD 
SUN-WIND AIRBORNE SOOT BIRD DROPPINGS SALT 


— EVEN VANDALISM FROM MARKING PENS! 


Once you seal your car in Glass- 
cote, its finish and chrome is im- 
mune to the worst conditions na- 
ture or man can devise! You're 
protected against: 


.. Oxidation that can fade or 
change paint color 


. .. Corrosive smog, acid precipi- 
tation, industrial pollution, 
oily airborne soot 


. road tar stains and smudges 


.. Sticky tree sap, crushed in- 
sects, bird droppings 


...Salt sea air or road salt 
splashes that can pit, cor- 
rode and destroy chrome. 


60 Wilton Road, Westport, CT 06880 
Please send me 
and handling per bottle. 


Total amount enclosed $ 


Card No. 
Name 
Address 
City А 


BEARAASESEEHENEHEENFEEEBSHEEHASEESNSSBEREEEBNEREBHSBSEHERBEEREEEBSESENENEEBEEBE 


amuaunananasanssruanazsss MAIL NO-AISK COUPON TODAY ===веаеввевавевевевеава 
NATIONAL HOME PRODUCTS, Dept. 6C5-283 


bottle(s) of Glasscote at $5.98 plus $1 shipping 


If at any time in the next 3 years my car loses its "showroom shine", | may 
return the unused portion for full retund (except shipping and handling). 
SAVE: Order 2 bottles for only $10.98 postpaid. 

CT residents add 7% Sales Tax. 
Check or money order, no C.0.D.'s please. 
Charge it please to: Г] American Express 
Г] Master Charge (Bank Number um s = e} 


State — 


Save Gasoline — Add Resale 
Value to your Car 


Experts say the smoother your 
car's finish, the less wind resis- 
tance it has, which means it can 
go farther on a gallon of fuel. And 
when you come to sell your car, 
you know what a difference ap- 
pearance makes. А car with "show- 
room gloss" three, four, or five 
years. old is bound to bring hun- 
dreds of dollars more than the 
same car with dingy, oxidized fin- 
ish. So release yourself forever 
from the bondage of constant wax- 
ing and polishing, and insure your- 
self of top dollar on your trade in 
years from now! Mail coupon now! 


O Visa 


Expiration Date. 


Apt. # 
—Zip 
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These four matched volumes tell you and show you everything 
any building or carpentry job...from fixing a roof to building 
even building an addition or a house! 


Take this 4-volume 


BLADE GUIDE 1 
Cutting to length (regular price 
with miter gauge Е О 4.50 
and stop rod. t3 $2 ) 


ONLY 


STOP ROD 


TREAD GOES 
^w BENEATH STRINGER 


L mm 


How Popular Science 
Book Club Works 


Just mail the postpaid card to get your $24.50 
4-VOLUME CARPENTERS AND BUILDERS LIBRARY. 
Send no money now. We'll bill you later for only 
$2.95 plus delivery and handling. 

Then, about every four weeks (15 times a 
year), you'll receive a Club bulletin describing the 
coming main selection and alternate books also 
available, all at Club discounts. If you want the 
main selection only, do nothing. It will be sent 
automatically. If you don't want the main selec- 
tion, or want alternate books, or no books, please 
make sure to indicate your wishes on the Instruc- 
tion Form and return it to us by the date shown, 
Club mailings are carefully scheduled to assure 
you of at least 10 days in which to do this. But in 
the unlikely event that you don't have 10 days, and 
you receive an unwanted selection, you may return 
it at our expense. 

After receiving your joining shipment, your 
only obligation is to buy two more regular selec- 
tions or alternates in the next year. After that, 
membership may be cancelled at any time, by 
either you or the Club. 

DISCOUNTS UP TO 50%. All books are of- 
fered at substantial discounts — up to 50% or 
more. Yet virtually every book is identical to the 
publisher's edition. Same paper, printing, binding, 
jacket. The only difference is price. 


0 
RE CEIVE TREAD 


when you join 
Popular Science Book Club 


S A CLUB MEMBER, you'll have an opportunity to choose from 
more than 100 superb, up-to-date books on a wide range of 
popular science subjects every year — AT DISCOUNTS OF UP TO 
50%. (And your only obligation is to buy two of them.) You'll be 
offered books on home improvement, repair and workshops, remod- 
eling, house building, energy and insulation, wiring, plumbing, cars 
and car repair, electronics, appliance repair, furniture building, 
machines and technology and many other home handyman subjects. 


This information-packed 4- VOLUME CARPENTERS AND BUILD- 
ERS LIBRARY brings you professional, easy-to-understand how-to on just 
about every build-it-yourself question you'll ever have... 

You get a complete how-to book on woods and woodworking tools, how 
to do all kinds of joinery and cabinetmaking joints, how to do kitchen 
cabinet construction . . . and more. 

Ш You get a complete how-to book on all standard specs of every element in 
house construction, including how to read plans and make your own... 

. how to lay out a home workshop .. . and more. 

BN You get a complete how-to book on laying out the foundation, how to do 
concrete block construction, house framing, chimneys, fireplaces, porches, 
patios, insulation... and more. 

Ш You get a complete how-to book on every aspect of roofing, flooring, doors, 
windows, stairs, plus how to use stationary and portable power tools, plus 
tips on painting, maintenance, repairs, termite protection... and more. 

You get step-by-step instructions on everything from reading a building 
plan to building a house (including the foundation), doing all the carpentry 
in it — and keeping the house in А-1 shape for a lifetime. And thousands of 
show-how pictures make it all amazingly easy, even for a novice. Let's look 
at a few of the remodeling and fix-it jobs you learn how to do... You learn 
how to replace worn or missing shingles. How to fix chimney flashing leaks. 
How to repair stairs (or build them from scratch). = 

If doors need fixing or fitting, you can find out how to 
do it from these books. If you want to lay new flooring, 
you can just turn to these books to find out how to do a 
first-rate job with wood-tile, linoleum, asphalt, rubber or 
ceramic tiles. If you want to build a fireplace, you'll find 
out exactly how from these books... 

This marvelous 4-book library also 
tells you how to use all kinds of power 
tools to maximum advantage (most 
of them have great versatility). You 
learn about woods—their character- 
istics, strengths, best uses. You learn 
about fasteners—nails, screws, bolts, 
more—their holding power, size- 
strength ratio, and how to use each. 

These books teach you scores of tricks and shortcuts used by carpenters 
for measuring, cutting, raising, fastening, finishing—every technique and job. 
They give you the answers to just about every carpentry question you'll ever 
have. And they can save you thousands of dollars in the years ahead. 
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* How to read plans, specs 


* How to use carpentry 
hand tools 


* How to use woodworking 
power tools 


* How to build concrete 
block foundations 


* How to choose best woods, 
materials, fasteners 


* How to plan and build 
roofing, flooring 

* How to construct walls, 
doors, windows 

* How to make joints 

* How to build stairs 

* How to build chimneys 
and fireplaces 

* How to use builders’ 
math, do surveying 

* How to make kitchen 
cabinets, counters 

* How to do cabinetmaking 
joinery 

* How to build A-frame, 
7- and 2-story houses 


* How to plan a home 
workshop 


you need to know to do just about 
a foundation, installing new paneling, 


* How to do house 
insulation 


* How to build scaffolding, 


hoisting apparatus 


* How to do wood pattern- 


making (for castings) 
* How to do sheathing 
and siding 


* How to do cornice 
construction 


* How to plan termite 
protection 

* How to do interior- 
exterior painting 

* How to build girders 
and sills 


* How to make concrete 
forms (and molds) 


* How to sharpen saws 

* How to build skylights 

* How to do house main- 
tenance and repair 


...8nd much more 


Thousands 
of show-how 
pictures 
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P.O. Box 2006, Latham, N.Y. 12111 


special offer 
Buy The ATLAS 


6" Screw Cutting Lathe 


ONLY 395% 


PLUS $30 SHIPPING & HANDLING 


ACCURACY AND DEPENDABILITY 
AT А SENSIBLE PRICE... 


ATLAS 6"Lathe 


has 8 spindle speeds. 6" swing over 
bed, 6" swing over saddle wings. 
19%” between centers. Spindle turns 
in Timken tapered roller bearings. 
Reversible power longitudinal feed. 
Lathe is 11" high, 17%” wide, 34” 
long. Cuts 8 to 96 threads per inch, 
right or left-hand. Comes complete 
with graduated compound rest, tool 
post assembly, change gears, 
threading dial, V-belt, motor pulley 
with %” bore, two 60° lathe centers, 
wrenches. 


*Four-Jaw, 4” Dia. Chuck 

Holds irregularly shaped work. 

Each hardened steel jaw operates 

independently. Reversible jaws, has 

1”-10 threads. Wrench included. 

A $71.00 value. 

* No risk offer. Return purchase within 
15 days for full refund if not satisfied. 

e Full one year guarantee. 


Price subject to change without notice. 


Mail To: ATLAS PRESS COMPANY, Dept. 140 
2019 N. Pitcher, Kalamazoo, MI 49007 

Please send me the Atlas 6" Lathe and 4-Jaw Chuck. 
Enclosed is my check or money order for $425.00 (in- 
cluding shipping /handling) or charge my order to: 


O Visa О0О Master Charge 

Acct. #__ | Exp. Date 
Name 

Address 

City/State/Zip 


[] Send for FREE Atlas Lathe Accessories Catalog. 
Michigan residents add 4% sales tax. 

Available U.S.A. only. Lathe comes via motor freight, ship- 
ping /handling to west coast. Alaska and Hawaii require additional 
Treight to final destination. This offer expires 3/31/80. 
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| ENGINES TO | 
| GASOHOL, WATER. INJECTION, ECO- 


mouldings, 


wood parts, 
caning 
supplies, 
hardware, | 
linishing 


Send for our all new, 112 
page catalog manual 
with over 3500 products 
lor all woodworkers. For 
your copy of the catalog 
that has satisfied over 


e 
IHS 

The HOF 

kers’ 


send $1.00 to: 
| ТМ 
Depas? Store 


21801 Industrial Boulevard 
Rogers, Minnesota 55374 


plans, 
and more! 


Components 


uartz, 


ALCOHOL FUEL: 


"MANUAL FOR THE HOME 
AND FARM PRODUCTION OF 
ALCOHOL FUELS" 


"Written by an expert in clear, understand- | 
| able language, this comprehensive modern 
| manual contains everything you need to 


know to produce cheap, efficient fuel from 


| almost any agricultural material." 


Chapters on: U. S. GOVERNMENT REG- 
ULATIONS, FUEL THEORY, MODIFYING 
BURN PURE ALCOHOL, 


NOMIC CONSIDERATIONS, MALTING, 
MASHING, FERMENTATION, . DISTILLA- 
TION, and MUCH, MUCH more . . 
practical, down to earth plans for mashing 
and fermentation equipment from 55 gallon 
drums . . . plans for an efficient, high 
volume still and reflux column from com- 
mon hardware and plumbing items... 
PLUS special plans for a continuous feed 
SOLAR still! 


| $12.95 postpaid 


J. A. DIAZ PUBLICATIONS 
Box 709, Los Banos, Ca. 93635 


Automotive quiz 
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IDLE EXTERNAL 
TUBE VENT 


i 
F 
T j 
И “а, 74 
J Lauda rrr Fal P ra rr F 
- Lo = = 
fa 
ul [s 2 
а 


а 


You have eliminated other possible 
causes. À vacuum leak that would cre- 
ate a lean condition could cause the 
engine to die at idle. But there are no ` 
vacuum leaks. 

An EGR valve that wouldn't close 
would introduce exhaust gases into 
the combustion chambers at idle, and 
could stop the engine. But the EGR 
system is okay. 

The clincher is that turning the - 
idle-mixture screws has no effect on 
the hot engine. It won't idle, regard- 
less of what position they're in. Ordi- 
narily, turning the mixture screws all 
the way in would lean the mixture, 
and turning them all the way out 
would richen it. And the fact that the 
engine will run at fast-idle, but will 
not run at curb-idle, also points to the 
cause of the problem. 


2 The problem is most likely a 
cracked coil tower. In wet weather, 
moisture fills the crack. Electricity 
takes the path of least resistance—in 
this case, through the moisture in the 


| crack and to the closest ground. The 


snapping sound is the current jump- 
ing to ground. 

The fix? А new coil. 

Several clues point to the coil. The 
problem occurs only in wet weather. 
When hard starting or no starting is a 
problem only in wet weather, a strong 
candidate for the reason is a crack (or 
cracks) somewhere in the secondary 
ignition circuit. Moisture in cracked 
spark-plug wires, for example, can 
produce the same problem. Cracked 
insulation, cracked distributor caps, 
and bad rotors come with age. 

Battery is okay—1.260 or above in 
each cell indicates an adequate 
charge. The air cleaner is unclogged, 
so enough air is reaching the carb. 
The choke is working okay. 

An intermittent spark at the plugs 
and at the end of the coil wire, with 


| thesnapping sound at the coil, are the 


final evidence that convict the coil. 
Continued 


` Know your car inside and out. 


factory workshop manuals, Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


Know how to fix it...to tune it...to service it...to 
keep it running right, The TOTAL SERVICE MAN- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official 


ALFA ROMEO 62-78 {cr all Gulia. GT & Spider indi 


TOTAL SERVICE MANUALS 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


8395 MUSTANG 65-73 covers all 6-cylinder models... 


9641 ALFA ROMEO ALFETTA 73-78 .. essen $9.95 9874 FALCON, FORD 6 64-70 covers all 6-су! models ..................... 97.95 0479 MUSTANG V8.65-73 covers all models .. — 890.95 
9643 AMC AMBASSADOR 68-74 covers all models . НАЛИЧИИ ORUM $9.95 0480 FALCON, FORD V8 65-71 covers all VE models |... е 97.95 8272 MUSTANG Il 74-76 covers all 4, V6, & V8 models... o. $9.95 
8677 AMC PACER 75-77 covers ali тобе, ишин ннан] 39.98. , 9776 FIAT 124 67-77 all inc sdn, sta wen, ТС, ра... $9.95 8187 NOVA 69-77 covers all 6 & V8 models . eene #1.%9 
0991 ARROW, PLYMOUTH 76-77 for ali models .... ................. $9.95 | OB44 FIAT 124 SPORT 76-78 for coupe & spider mis... $9.95 7107 OLDS CUTLASS 70-77 covers all inc 442 models ...................$7.98 
9404 ASPEN, DODGE 76-78 for all models .. ОЕ Y IT. 7118 FIAT 124 SPORT 66-75 for coupe & spider mdls. sss. $9.95 0678 OLDSMOBILE covers all models-55-74 $9.95 
7122 AUDI 100 70-77 for all models inc 100. . (hii eS 9640 FIAT 128 69-77 for all models inc SL & Rally ........................ 9.95 0008 OLDSMOBILE 75-79 factory manual ... give year .. $16.95 
0664 AUDI 5000 77.73 . E . $9.95 8742 FIAT 4 Б? 77 жым онки су TS ee aes bl 1724 OPEL KADETT 62-73 1000, 1100, 1200 models . $9.95 
8749 AUDI FOX 73-79 covers all models . 517.50 1201 FIAT 850 64-74 all sedan, coupe & spider Wenn 99.95 1752 OPEL KADETT 67-73, 1500, 1700, 1900 mdis . ‚99.95 
0916 AUSTIN AMERICA 68-71 covers all models inc 1100, 1300 ... $9.95 | 0399 FIAT X1/9 73.77. MM $9.95 0859 OPEL 1900 MANTA 70-74 covers ай саал mdis .. - $9.95 
1203 AUSTIN HEALEY 100/6, 3000 56-68 for all models saa $9.95 1073 FIESTA, FORD 77-79 for all models ........ a eyes $9.95 8273 OPEL 75-77 covers all models inc Isuzu .. s $9.95 
0752 AUSTIN MARINA 71-75 sedan and GT mode ny" 39.98 | 1073 PESTA TORO 77.79 lor al models nenne $998 | BERD OPEL GT 6873 covers al 1900 mode... 8998 
0379 BARRACUDA & ‘CUDA 65-72 all Б & Vê models. uu $7.95 1149 FORD 55-67 all ine Galaxie, LTD. Custom & wagons 9.95 9872 PEUGEOT 304 covers all models—70-73 . me—E ШВИ 
0503 BLAZER, CHEV 53-77 for all 2 & 4 whl dr mdis 1: $7.95 0872 FORD 68-77 Inc Galaxie, LTD, Custom, XL А one ed dde 1546 PEUGEOT 404 60-75 covers all models. ees. 99.95 
1007 BMW 1600 66-73 covers all models ....... nae 99,95 9369 FORD COURIER 72-77 covers all models imported .................. $9.95 0876 PEUGEOT 504 68-74 includes diesel models... $7.95 
1042 BMW 2000, 2002 66-76 covers all mdls inc CA, cs, т. жыра, $9.95 0451 FORD PICK-UP 69-79 covers all modelê ыа $9.95 7124 PEUGEOT 504 68-76 for all gasoline mon EEA TSn kA $9.95 
9813 SMW 320 75-78 covers all models. ....... Si 2. 39.95 | 8204 FORD VANS 66-68 covers all models ....................... TER uuu $7.95 0482 PINTO 70-73 covers all models... ccc Анын $3.95 
9760 BMW 2500, 2800, 3.0 ail mdis inc Bavaria & CS ................$10.95 0453 FORD VANS 69-79 covers all 6 & VB models unanenn „ $9.95 0883 PINTO 74-79 covers all models inc Bobcat . — II 
0883 BOBCAT, MERCURY 76-79 covers all models $7.95 9436 GRANADA, FORD 75-77 covers all models se 7.95 1145 PLYMOUTH 55-71 all inc Belvedere, Fury, Satelite .. VA PB IE $9.95 
0504 BRONCO, FORD 66-77 all 2 & 4 whl drive models... 97.95 8677 GREMLIN & poeta i 27 ын all 6 & VB mode's Shae : d 95 0874 PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis ...................... $7.95 
0024 BUICK 66-74 factory manual. . must give саг year sss $17.95 0644 HONDA 360, 600, Z— al! тобе а.а : $9.95 1660 PLYMOUTH HORIZON 78-79 covers all models ............................ $9.95 
0727 CADILLAC 68-74 all models excpt Ei Dorado .............................. . $9.95 0885 HONDA ACCORD 76-77 c 99,95 0030 PONTIAC 69-75 factory manual, all models..give year ................ $17.95 
8678 CAMARO 67-78 covers all & & VB models .................................. $9.95 8694 HONDA CIVIC, CIVIC СМСС 73-77 covers all models snena $9.95 0489 PONTIAC TEMPEST 68-73 all mdis inc СТО, Le Mans .............. $7.95 
9557 CAPRI 70-76 for ай 2000, 2600, 2800 mals ...... „$9.95 8206 INTERNATIONAL SCOUT 67-73 BOO, А, В, ll mdis aa. $7.98 1650 PORSCHE 356 57-65 covers А, B & C models .. нне 99.99 
0379 CHALLENGER 70-72 covers all 6 and VB та . Seda en PP uid $7.95 8565 INTERNATIONAL 62.75 tune & maintain all mdis а 7.95 1591 PORSCHE 911 64-73 covers all models .......... н 89.96 
8331 CHARGER 67-70 for all models inc 500 & R/T ......... .$7.95 1207 JAGUAR XK120, 140, 150 48-61 also Mk TE. а. i5 8173 PORSCHE 911 74-77 includes N, 5, Targa. Carrera .............. 59.95 
8212 CHARGER 71-75 covers all models ............... ils у. | 1206 JAGUAR 55-69 sedan mdis 2.4, 3.4, 3.8. 240, 340. $9.95 1590 PORSCHE 912 65-69 with 1582cc engine .................................... $9.95 
0383 CHEVELLE 64-77 inc Malibu, Monte Carlo, El Camino... $7.95 1043 JAGUAR E-TYPE 61-72 covers all 6-cylinder models .................... $9.95 9834 PORSCHE 914 70-76 all models ine 914/6 ................................. $9.95 
0838 CHEVETTE 76-78 covers all models ......... EE 1 9612 JAGUAR E-TYPE V12 71-74 covers all models ................. орай: $9.95 0993 PORSCHE 924 76-78_..................................................................... $9.95 
1038 CHEVROLET 29-40 covers all cyl models .. 9399 JAGUAR XJ& 68-78 covers all models ................................... ae $9.95 8208 RAMCHARGER, TRAILDUSTER 74-75 all models ......................... $7.98 
0888 CHEVROLET 49-54 reprint of factory shop manus . 9617 JAGUAR XJ12 72-77 for all models inc Daimler адаа $9.95 0372 RENAULT 5 72-78 for all models inc Le Car ... T „. 99.95 
0051 CHEVROLET 55 or 57 reprint factory manual. ge year 9769 JEEP 50-65 for 4 & 6 cyl station. ies $15.95 1224 RENAULT 8, 10 62-72 covers all models inc 1100, ы. AE n 95 
8407 CHEVROLET 56 supplement to 55 manual... xxn 8207 JEEP 66-79 for all Cherokee, Commando & Wagoneer mdls ...... $7.95 9429 RENAULT 12 69-79 covers all models inc auto trans 

0870 CHEVROLET 68-77 for all full size models. £. 9805 JEEP WAGONEER J-series with 230 che eng. ............................. $15.95 0645 RENAULT 15, 17 71-78 all mdls inc TL, TS .. 

8187 CHEVY И 62-77 covers all 6 & VB models... 9805 JEEP UNIVERSAL CJ-2, CJ-3 ent factory manual ............. .,515.95 1554 RENAULT 16 65-78 covers all models .. SERRA licen 

0779 CHEVY LUV 72-77 covers ali models. sss 0509 JEEP CJ-5, CI-5, CJ.7, 55-79. E 97.95 0395 ROADRUNNER & SATELLITE 68.73 all models... 

1661 CHEVY PICK-UPS 67-78 all models & GMC . 8856 JEEP FC150, 170 covers all КЕЕ GR models . "M _ $15.95 1121 ROVER 2000 63-75 for all models inc 2200 .. 

1662 CHEVY VANS 67-78 for all models & GMC.. 8739 JENSEN-HEALEY reprint of factory manual . $19.95 9493 SAAB 95, 96 66-75 covers all V4 models 


0020 CHRYSLER 72-79 factory manual .. must give Nec: PEU 1254 LANDROVER 59-76 covers 2, 2А, 3 gas & diesel models... $9.95 8440 SAAB 67-79 covers ай models inc Sonnet .. 
9588 CITROEN ID, DS 67-73 for all mdis 19, 20, АЕ каан 1149 LINCOLN 55-70 covers ali models Lane Bi анаа 99.99 1098 SPRITE 58-71 covers all Mk 1, 2, 3 i 4 models . 
8539 CITROEN SM reprint of factory service manual . 5773 LINCOLN 71-77 all models inc Versailles . $9.95 8058 SUBARU 70-77 covers all models .. A: 


CHRYSLER 55.71 all inc Newport, 300, New Yorker... 


1719 LANDROVER 1, 2 48-61 for all models. .............. — 99.95 


0750 SAAB 99 69-76 covers all models inc fuel jection .. 


8264 COLT, DODGE 71-77 covers all models possis: ыш $9.95 | 0461 MAVERICK 69-71 6 cyl, 170, 200, 250¢ CU. in. eng. inesse $7.95 0853 SUNBEAM ALPINE 55-65 МК, 2, 3, mi Rapier dac 
9422 COMET 60-65 covers all models. .. панелот анан ИН 8211 MAVERICK 72-77 id ай models .. ae id 57.95 0845 SUNBEAM TIGER reprint of factory shop manual ........................ 
8211 COMET 70-77 covers all models... ишити наннан, TE 1550 MAZDA GLO 77-78 covers all models . акшаны isis 8 8.99 0489 TEMPEST, GTO, LE MANS 68-73 all models .. RC SETTORE 
8212 CORONET, DODGE 71-75 covers all models . н: 87,05 0370 MAZDA RX2 70-73 covers sedan & coupe т015 ................ $9.95 9773 THUNDERBIRD 71-77 covers all models ......... 
0477 CORVAIR 60-69 covers all models... $9.95 0371 MAZDA RX-3, 100 70-74 covers all models 1... $9.95 8189 TORINO 68-75 all models inc Elite, Ranchero . 
0478 CORVETTE 57-65 covers all 283 & 327 models .. ou $9.95 0444 MAZDA 71-78 includes RX4 and Cosmo models. sese $795 0912 TOYOTA CELICA 70-77 covers all models imported ... ее 
9481 CORVETTE 66-76 covers all 327, 350, 427, 454 анны — 99.95 0880 MAZDA PICK-UP 72-75 8.1600 А rota S. nnno $7.95 0829 TOYOTA CELICA 78-79 .. — —Á— 
1756 CRICKET PLYMQUTH 70-73 also covers Avenger ннн: 29.95 0593 MAZDA SOB 818 72-78 d » it Ag ш — PÁ£— H 95 7127 TOYOTA COROLLA 68-74 for all models oo 
9440 DART & DEMON 65-67 covers all models............... NESE “= $7.95 | 0573 MAZDA 1500, 1800 67-74 covers all models susuna оао 39.95 9812 TOYOTA COROLLA 75-77 all including 5-speed. sss 
8188 DART & DEMON 68-76 covers all models ............ БНА ИНЕТЕ $7.95 1009 MERCEDES-BENZ 190 59-68, B, C & 200 models ................ $9.95 1738 TOYOTA CORONA 65-68 covers 4-cyl 1500 models ........ — $9.95 
1657 DATSUN F10 76-78 covers all models ........................ ipie Cd $9.95 0781 MERCEDES-BENZ 19054. reprint of owner's manual................ 4 $7.95 0926 TOYOTA CORONA 69-73 for all 4-cyi models inc MK ll .......... 2. $9.95 
1164 DATSUN 2005X 77-79 covers all models esses 89.95 1746 MERCEDES-BENZ 220 59-65 covers all mdis. ees 99.95 0886 TOYOTA CORONA 74-77 covers all 4-cyl MODES. $9.95 
8065 DATSUN 1200, B210 68-78 covers all models . ... $9.95 9483 MERCEDES-BENZ 220 68-72 mals except Diesel se 9.95 7132 TOYOTA CORONA 68-76 covers all 4-cyl models .. 4, 29.95 
8127 DATSUN 2407, 2607, 2807 70-78 covers all models .. s. $9.95 1747 MERCEDES-BENZ 230 63-68 inc. Aere ER MAE e er 0754 TOYOTA CORONA Mk 2 72-74 for all 6 сү! mals. . 4,599.95 
1551 DATSUN 510 68-73 covers all sdn & wagon cei HEU CNN $9.95 1748 MERCEDES-BENZ 250 65-68 covers all models sss 93:95 0647 TOYOTA HI-LUX 68-77 covers all pick-up models esos $8.98 
1074 DATSUN 510 78-79 covers all models. sss. $9.95 9484 MERCEDES-BENZ 250 69-72 covers all models . 2. 99.95 8524 TOYOTA LAND CRUISER 66-77 covers all models ...................... $9.95 
9583 DATSUN 610 68-76 covers all models е 8 9.95 9485 MERCEDES-BENZ 280 58-72 covers all models ..39.95 0687 TRIUMPH STAG 70-74 . ب روا‎ |- E 
0935 DATSUN 710 73-77 covers all models „ssn 99,95 0416 MERCEDES-BENZ 68-73 inc 280, 300 & 350, 450 VB mdis .. $8.95 1200 TRIUMPH SPITFIRE 69-78 covers all models... 59.95 
8271 DATSUN 810 71-78 . $9.95 8439 MERCEDES-BENZ 74-79 Covers all models inc Diesels ................ 9.95 1016 TRIUMPH GTG 62-74 for all models plus Vitesse .......... $9.95 
1258 DATSUN 311 1600/2000 SPL & SRL models . sia emerge 1149 MERCURY 55-70 covers all models... PU Н 1225 TRIUMPH TR2, TR3, 52-52 covers all models .. . $9.95 
9297 DATSUN PICK-UP 68-77 covers all 521 & 620 models .. ., 99.95 9773 MERCURY 71-77 for ali models inc Cougar ... 1231 TRIUMPH TR4 61-67 covers all models .. . $9.95 
1145 DODGE 55-71 ail inc Coronet, Monaco, Polara . ононе 99.95 1105 MG TA, TB, TC, TD, ТЕ 36-55 . Syd 1015 TRIUMPH TRS, TRG, 67-76 all models inc TR250 .. $3.95 
0871 DODGE 72-77 tor all Monaco & Polara models... 97.95 1098 MG MIDGET 58-78 covers all models .. NCIS. Т 8693 TRIUMPH TR? 75-77... ii TIT 
1259 DODGE OMNI 78-79 covers all models... $9.95 1106 MGA, MGB 55-68 covers all models inc twin Cam „ш... $9.95 8192 VALIANT 68-76 all mdls inc Scamp, Signette ............... itin) $7.95 
8208 DODGE RAMCHARGER 74-75 covers all models 1... 97.95 1720 MGB, MGBGT 63-79 all roadster & coupe models ........................ 9.95 0567 VEGA 72-73 all 140 CID & GT 140 CID models . $7.95 
8554 DODGE PICK-UP 65-75 service/maintai all 2-whi drive .............. $7.50 8396 MGC reprint of factory manual ............... p? TS E Н 0884 VEGA 74-77 covers all models .. ы TI 
8371 DODGE PICK-UP 65-75 Service/Maintain all 4-whl drive ............. $7.50 0917 MINI 59-75 covers all models inc Mini-Cooper .. поо, $9.95 9404 VOLARE, PLYMOUTH 76-78 for all madea $7.95 
8203 DODGE VANS 67-77 all 100, 200, 300 mdis & Plymouth... $7.95 9436 MONARCH, MERCURY 75-77 for all models ................................. $7.95 1227 VOLKSWAGEN BEETLE 54-67 for all mdis inc К.С . "m" 29.95 
8192 DUSTER 70-76 for all models ine. Seamp sss $7.95 0050 MONZA, CHEVROLET 77-79 factory manual. . give car year one 95 0140 VOLKSWAGEN BEETLE 68-77 covers all models inc K-G .......... 19.95 
8189 FAIRLANE, FORD 62-70 covers all models susue $7.95 1109 MORGAN 36-77 covers all 4-cy| models csse 9.95 6010 VOLKSWAGEN RABBIT, SCIROCCO 74-79 ali mdis inc Diesel ..$16.95 
| 1547 VOLKSWAGEN BUS 54-57 all camper, van, transporter mais. .... $9.95 
264 CHILTON 0 GENERAL INTEREST BOOKS — ET 7130 VOLKSWAGEN BUS 68-78 all camper, van, transporter mdis .... $9.95 
519 HE TOM AU REPAIR 73-80 for all American cars.......... $16.95 1017 AUTOMOBILE ENGINE REBUILDING ...................................... $13.75 9582 VOLKSWAGEN TYPE 3 62-73 for squareback, fastback .............. $9.95 
О АТО ПЕРИ 15 ا ا ر ی ی‎ ree $14.95 0995 CAR INTERIOR RESTORATION useful for all cars . о: 33.95 9639 VOLKSWAGEN 411 68-72 covers all E, L, LE та... $9.95 
753 EH AUTO REPAIR 68-75 Reg. $12.95, Special ................ $6.95 0906 OLD CAR VALUE GUIDE latest edibon. sss SERERE $7.95 9778 VOLKSWAGEN 412 71-74 covers all models .............................. $9.95 
1 ILTON AUTO REPAIR 54-63 for all American cars .............. $17.95 8474 BYPASS EMISSION CONTROLS 71-77 GM cars sss $8.95 8748 VOLKSWAGEN DASHER 74-78 covers all models... $14.95 
xe а Mere age MAN 61-71 for ай 12-272 ton mdis $19.95 8421] CHEVROLET RACING ENGINE how to build sess $6.95 9444 VOLVO P1800 60-73 all models inc E RES. $9.95 
у TITS IN A кетн UAM | 1209 CHEVY RACI THE SMALI ОСК oriens M99 | ТЕ WOLD 126 Ото We GT c M 
5839 MOTOR'S AUTO REPAIR 74-79 for ali U.S.-built саге... $16.95 8125 CHEVY SMALL BLOCK, how to rebuild „ае 99.95 1754 VOLVO 142, 144, 145 66-74 for all models inc SAE. „99.95 
0445 CAR ECONOMY TUNING GUIDE getting most mm the least ..... $2.95 9403 CHEVY SMALL BLOCK, How to hotrod . ‚ $5.95 9558 VOLVO 164 68-74 for all models, inc fuel injection .................... $9.95 
7125 AUTO AIR CONDITIONING... service & repair all ., е 96.95 0949 CORVETTE RESTORATION SOURCE BOOK 53- 67. the "bible $19. 5 3729 VOLVO 242, 244, 245 75-78 for all inc fuel inj ............. m $9.95 
8726 TRANSISTOR IGNITION SYSTEMS covers them all . an $5.95 9402 CORVETTE PARTS BOOK 53-72 every part, pics, #5 . 5285 8311 VOLVO 262, 264, 265 75-78 all models inc fuel injection m... 39.95 
1067 MORE MILES-PER-DOLLAR GUIDE How to do it right .. $5.95 1066 CORVAIR ENGINES, How to hotrod . $595 
1509 INTRODUCTION TO TUNING. what it 15 & how to do it . „92.95 0776 DATSUNS, TUNING for all mdis inc 510, 610, 2401, 2602 .... .. 95. 95 CAR BOOKS INC 181 Glen Ave., 
9622 HOW TO TUNE YOUR CAR good for all cars ....... 1.94.95 0946 FORD SMALL BLOCK, How to rebuild ess seem $55.95 A А » Sea Cliff. NY 11579 
8859 GM DIAGNOSIS & REPAIR MANUAL 70-80 for ali GM cars ..... $9.95 8195 FORD PERFORMANCE how to get it for street or track... $6.95 і i = 
1712 p» AUTO REPAIR черные a must for Arc CM ences DES 6331 GOLD BOOK official used car value guide 46-70... $7.95 N Pil 
1707 BASIC BODYWORK & PAINTING . маннан, 33.95 8152 BOLT-ON PERFORMANCE what to buy & what it will до... $6.95 mama 
1711 BASIC CARBURETORS i FUEL SYSTEMS .. —— —À ЖЕДИ 0735 SUPERPOWER - turbo & supercharging, fuel іал eee $6.95 | E 
1706 BASIC CHASSIS, SUSPENSIONS, BRAKES . See LES 9410 TURBOCHARGERS, How to select & install |... $798 — Bg Address y 
0791 BASIC ENGINE HOTRODDING ..................................................... $3.95 5117 DESIGN & TUNING COMPETITION ENGINES ............................. M 95 Е i 
1708 BASIC IGNITION & ELECTRICAL SYSTEMS .. O O 23.99 8422 AUTO AERODYNAMICS engineering fundamentals ............... "S TRU City М 
0680 BASIC AUTO TROUBLESHOOTING for all саге... 93.95 8481 BUILDING A RACE CAR picture by picture ... à 2 95 Е. 
8359 BRAKE SERVICE GUIDE for repairing all types & makes ........ $5.95 844] HOW TO MAKE YOUR CAR HANDLE street/track.................... $7.99 State Zip ў 
3759 ELECTRONIC FUEL INJ MAN 70-77 for all imported cars... $9.95 8658 AIRCOOLED ENGINES MANUAL all 1 & 2-cyl over 15 cid ш... $7.95 i i - == 
0889 FUEL INJECTION MANUAL covers all systems through 1972 $14.95 9419 SMALL ENGINE SERVICE MANUAL all 1-cyl under 15 cid .........$7.95 t] ! enclose full payment phone orders (516) 675-8043 


Charge Books shipped to all parts U.S.A. & Canada. 


9411 HOLLEY carbs, all 2 & 4 bbi., tune & rebuild... 8050 LAWNMOWER service & fix all popular makes s.-s- . $4.95 

9652 ROCHESTER carbs, all inc AMV Quadrajet .. A 9525 MACHINING FUNDAMENTALS to use all machine shop equip. “$15. Me п American Express O Visa O Mastercharge 
9666 SOLEX CARBURETORS all 1 & 2 barrel downdrat ; 0636 MODERN METALWORKING covers all metals & methods... $15.95 -— - p 
6354 SU CARBURETORS tune & rebuild al! tà 1976 . 9147 EXCAVATOR OPERATION dozers, backhoes, loaders. cranes. ... $5.00 Card | 

9423 STROMBERG CD CARBS їшпе/геһиш!4 all te 1976 .. . $6. 0592 FORK LIFT TRUCKS service, overhaul all gas, prop, elec saisie $19.95 number | o 
0734 WEBER ОСОЕ overhaul manual . E $4.98 9807 HEAVY EQUPT REPAIR dozers, backhoes, cranes, etc. ........... $15.00 й - - - - її 
1153 WEBER CARBURETORS theory & design ...... „53.95 | 0135 MOPED SERVICE & REPAIR all makes & mode $6.9 BOOK NO. TOTAL 

9803 WEBER CARBURETORS tuning & rebuilding all .. ecc $3.95 0745 MOTORCYCLE REPAIR ENCYC 200 mdls, 23 ahi thru 76 .. P 95 Ш - E 
0827 AUTOMOTIVE REFINISHING best paint book yet . КҮШ pe Le 0557 CHAIN SAW SERVICE MANUAL for top 34 makes |... $7.95 | 

8425 MINOR AUTO BODY REPAIR step by step how to sus $6.95 8002 OIL BURNERS. How to install and Sevice ..................................... 99.95 | 
5104 AUTOBODY REPAIRING & REPAIMTING ... the best ................... $9.95 8006 WASHING MACHINES lix all makes & models - How ESAE o |. 

5106 GLASS FIBER AUTO BODY construction & герат .......................... 93,95 8728 SOLAR HEATING & COOLING how to get it free ......................... $4.95 ü 
1071 CREATIVE CUSTOMIZING how to do-it like à pro . ‚56.95 8381 COMPUTER PROGRAMMING HANDBOOK covers all languages $9.95 ü 9 
8491 PRACTICAL ENGINE SWAPPING how to do it right .. $5.95 8454 COMPUTER LOGIC, BEGINNERS GUIDE _........................... see 938.95 : 2 

0541 MODERN DIESEL CARS describes all models now sold ............ $5.95 8938 COMPUTER CONTROLLED ROBOT, How to build your own... $7.95 Ш PLEASE PRINT postage/ handling n 
7128 DIESEL, How to convert your car, van, pickup *o . $6.95 0585 PRICE GUIDE, NEW CARS latest edition with dealer costs .......... $2.50 g NAME AND ADDRESS 

0682 GLENN DIESEL/GAS FI MAN 65-73 Bosch, Kugelfischer Spica .. $8.95 0586 PRICE GUIDE, FOREIGN CARS latest edit with dealer costs ........ $2.50 TOTAL |$ Jj 
8432 DIESEL ENGINES, HOW TO REPAIR..complete training course .... $5.95 0587 PRICE GUIDE, USED CARS all U.S. & imp cars. It trks, vans... $250 IN NB NN RR ЕШ ШШ ee ae Аш аш аш EN EN 


Automotive quiz 
[Continued] 


3 The engine won't start because the 
solenoid is bad. It must be replaced. 

You have narrowed it down to the 
solenoid by first checking the battery. 
It's charged, and under a simulated 
cranking load for 15 seconds the volt- 
age reading doesn't fall below 10.2 
volts. Аз long as the reading is 9.6 
volts or above during 15 seconds of 
cranking (or simulated cranking), a 
battery is okay. 

Hooking a good booster battery up 
to your battery with no change in the 
starting problem reconfirms your hy- 
drometer and load tests. 

But when you connect the booster 
cable between the positive post of the 
battery and the starter-motor termi- 
nal, you have bypassed the solenoid. 
When the starter motor spins, the so- 
lenoid has to be bad. 

The rapid clicking noise tells you 
what's bad—the hold-in winding in 
the solenoid. It's inoperative, and as a 
result the solenoid plunger is ratchet- 
ing in and out, but unable to remain in 
place because the hold-in winding is 
bad. 

For a clearer understanding of 
what's going on, look at how a sole- 
noid mounted on a starter works (see 
drawing). 

When the ignition switch is turned 
to the crank position, current flows 
through the pull-in winding and the 
hold-in winding in the solenoid. This 
creates a magnetic field that pulls the 
plunger toward the contact disc. The 
plunger pushes the contact disc 
against the terminal from the battery 
and the starter-motor terminal. Cur- 
rent now flows from the battery termi- 
nal through the disc, the starter-mo- 
tor terminal, and to the starter, mak- 
ing the starter spin. 

When the plunger reaches the full 
length of its travel (pushing the con- 
tact disc against the two terminals), it 
has also been responsible for another 
important operation—engaging the 
starter-pinion gear with the flywheel 
via the pivoting connecting linkage 
between the plunger and the starter- 
pinion gear. When the starter motor 
spins, the pinion gear spins. Because 
TO IGNITION SWITCH 
,,PULL-IN WINDING 


TO 
BATTERY a 
| _~HOLD-IN WINDING 
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it is meshed with the teeth on the fly- 
wheel, the engine cranks. 

As long as the plunger continues to 
push the contact disc against the bat- 
tery terminal, current will flow to the 
starter motor and make it spin. 

This is where the hold-in winding 
comes in. When you turn the key to 
the crank position, current flows 
through the pull-in winding and 
through the hold-in winding. When 
the plunger reaches its full travel, the 
pull-in winding is shorted out, and the 
current flows only through the hold-in 
winding. 

The hold-in winding is exactly what 
the name implies—the winding that 
holds the plunger in. The magnetic 
field from the hold-in winding holds 
the plunger in place against the con- 
tact disc. As long as the ignition 
switch is in the crank position, the 
plunger stays fully extended. 

If the hold-in winding is bad and no 
current flows through it, the result is 
the situation you have here. When the 
key is turned to crank, the magnetic 
field in the pull-in winding is strong 
enough to pull the plunger toward the 
disc; but without the hold-in winding 
working, it cannot hold it there. Sothe 
plunger goes back to its at-rest posi- 
tion, only to be pulled back immedi- 
ately by the magnetic field from the 
pull-in winding. This accounts for the 
clicking noise. 


4 The carburetor acceleration sys- 
tem is bad and must be rebuilt. If the 
system were good, fuel would squirt 
out into the barrels when you moved 
the throttle linkage. 

The carburetor does a pretty good 
job of providing the correct amount of 
air and fuel for a combustible mixture 
at various throttle openings. Howev- 
er, during acceleration, when the 
throttle opens rather abruptly, the 
air/fuel mixture is momentarily 
thrown toward the lean side (too much 
air). 

That's where the carburetor's accel- 
erating system comes in. When the 
throttle is moved to accelerate, the ac- 
celerator-pump plunger moves in its 
passage, forcing extra fuel out the dis- 
charge nozzles into the carburetor 
barrels. 

The accelerator pump might move 
up or down to force fuel through the 
acceleration system, depending on the 
design of the carb. In the drawing of 
the carb shown here, it moves down 
when forcing fuel out. 

When the accelerator pedal is re- 
leased, the accelerator plunger and 
shaft rise. The vacuum created causes 
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the inlet ball to rise, and fuel from the 
float bowl is sucked into the accelera- 
tion system. 

When you depress the accelerator 
pedal to accelerate, the plunger moves 
down in its passage, forcing fuel past 
the discharge bowl and out the pump 
discharge nozzle, 

Usually, when the acceleration sys- 
tem goes bad, the plunger material 
gets hard or shrinks and doesn’t seal 
well. Or one of the check balls sticks. 
Or a passage or discharge nozzle in 
the acceleration system clogs. 

50 no fuel (or very little) comes out 
of the accelerator-pump discharge 
nozzles when you press the accelera- 
tor pedal. The resulting lean condition 
causes stumbling and hesitation. 


5 The brake-light switch is bad. It 
must be replaced. 

Bulbs for the brake lights and direc- 
tional signals are the same. So if the 
directionals are working, you know 
the wiring and bulbs are good. 

The fuse to the brake lights is good. 
And touching the test lamp to each of 
the two contacts at the switch shows 
that one of the contacts is "hot." So 
you know the switch is getting cur- 
rent. 

When adjusting the switch fails to 
make the lights work, but bypassing 
the switch electrically does, you know 
the switch is bad. 8 


"it's the least frequently recalled 
car on the market ” 


Introducing a New | HIN Generation 


of Electronic Watches 


The World's First Dual-Time Multi-Alarm Quartz LCD 
Chronograph Watch that is Less Than 8mm Thin! 


STs 


It's a Count-Down Timer 


In the past few years the electronic watch in- 
dustry has come a long way. It began witha 
watch that only displayed the time, when you 
pushed a button. Now, the watches not only 
display the time without having to push a 
button, but they have alarms to wake you up, 
stopwatches to time events, dual time zones 
and now even count-down timers. While the 
addition of these useful functions did greatly 
enhance the versatility of the watch, they 
also produced a negative effect, and that 
was SIZE. Most people just don't feel com- 
fortable with a watch on their wrist that is 
thick and bulky, but that is what you had to 
compromise if you wanted all these func- 
tions in one watch; UNTIL NOW! Henwood 
Enterprises is proud to introduce the 
Armitron Quartz Multi-Alarm that is an in- 
credible 7.9mm thin, yet it has ALL the 
functions! 


The latest innovative feature to be added to 
a watch is a Count-Down Timer.This is an 
extremely useful function that can be used to 
signal you when a predetermined length of 
time has elapsed; such as timing a 3 minute 
egg or a 30 minute sales presentation. And 
while most watches limit the maximum count 
down period to 12 hours, the Armitron will 
count down for a full 23 hours and 59 min- 
utes or as little as one minute! 


The 24 Hour Alarm is also a very useful 
function. You 'can have it wake you up at 
7:00 AM and then have it signal you at 2:50 
РМ to remind you of a 3:00 PM meeting. | 


The Armitron's 24 Hour Chronograph is 


О 
a 
О 


Actual Size 


also unique in that it will display hours, min- 
utes, seconds, and hundredths of a second 
for a FULL 24 Hours! Plus it has a lap timer 
which allows you to record an intermediate 
time while the stopwatch continues to run in 
memory; and you have the ability to display 
a finish time for two subjects in the same 
event. 


This incredible watch also incorporates a 
Dual-Time Zone which enables you to store 
in memory another time zone. This is very 
helpful when you have to call your west 
coast office or London, but are not sure of 
their time. With the Armitron, just push a but- 
ton and it instantly shows you what time it is 
in the other time zone. 


Also included is a backlight for night view- 
ing and a calendar that automatically ad- 
justs to the correct number of days in the 
month. In fact, the day of the week can be 
displayed in either English, French or 
German! 


Since this watch utilizes the latest state-of- 
the-art technology with a shock resistant 
micro-computer that has no moving parts, 
very little service other than a battery re- 
placement every 12 to 18 months is required 
and thus service has become less a con- 
cern. But should you need service, which 
you probably wont, the Armitron is backed 
by the manufacturer's very efficient service- 
by-mail center and a One Full Year War- 
ranty. 


Compare the Armitron to any other watch in 


Henwood Enterprises, Inc. 
2533 Osage Drive 
Glenview, Illinois S0025 = 


312-480-1122 


it has a second time zone. 


= 


It's a Stopwatch 


the World, including Seiko, Real Time, or 
Windert. Not only will you NOT find one with 
all these functions but none will be as THIN. 


And finally, the most amazing fact about this 
watch is its price; Only $79.95* in stainless 
and $89.95* in gold electro-plated (includes 
shipping charges). Order Now and take 10 
days from the day you receive it to put it 
through its paces. If for Any reason you de- 
cide not to keep the watch, simply return it to 
us for a full and prompt refund. , 


Credit Card Orders Call Toll Free 


800-323-5432 


(Illinois residents call 312-480-1122) 


Please send me the following watches: 
—— Armitron Multi-Alarm in Stainless Steel 

at $79.95* ea. 
— . Armitron Multi-Alarm in Gold Electro-Plated 

at 89.95* ea. 
"Illinois residents appropriate sales tax, and for 
shipments outside the continental United States 
add $5.00. 


C] Check or Money Order enclosed. 
C] Please charge my credit card; 
LJ) Mastercharge [] VISA (О American Express 


Card Number Expires A RE 
Name 

Address - 

City 

Stale ZipCode 


Henwood Enterprises, Inc. 
2533 Osage Drive, Glenview, Illinois 60025 


WORDLESS WORKSHOP - 


By ROY DOTY 


Introducing... 


Fresh-Air 
Phenomenon 


Guaranteed to Control Odors. 


Tested and approved by the Environmental 


Protection Agency. Meets all government 
and FDA regulations. 


a thunderstorm. 


Think of that sweet “country fresh air” smell 
following a thunderstorm. That's actually the 
absence of odor. The electrical activity in the 
air created by lightning adds a small nega- 
tively-charged electron to each oxygen mol- 
ecule in the air. Science has long recognized 
the miracle of this phenomenon known as 
ionization. Amazingly, these ionized molecules 
combine with any odor-bearing molecules in 
the air—destroying them. 

The Environ-air unit's patented process 
electrostatically creates these same nega- 
tively-charged oxygen molecules that per- 
meate.any enclosed space and attract odor 
molecules like a magnet until they're totally 
“neutralized.” 


BEFORE ENVIRON-AIRE 

There were two ways to control odors: Dilute 
—constantly recycle fresh air to dilute odor 
molecules or deodorize — constantly mask 
odor with a heavy perfumy scent. Now, with 
Environ-air, there's a third, more effective 
and highly scientific way. And that'sto destroy 
all organic odor molecules electronically. 


WHAT THE ENVIRON-AIRE IS NOT 

It's not a one-shot cover-up. It doesn't mask 
odors—it destroys them electronically. And 
it kills tough odors continuously —not tem- 
porarily like sprays, wicks, stick-ons, etc. 
There-are never any chemicals to buy, bulbs 
to burn out or filters to replace. The unit uses 
eed as much esiectricity as a 25-watt light 
bulb. 


WHAT IT IS 

The Environ-aire is acontinuous air-cleansing 
prócess so unique it's patented. It uses the 
latest in space-age electronic technology to 
create the'first energy and cost-efficient air 
purification system for the home. Even in a 


8700 Waukegan Road Morton Grove, Illinois 80053 (312) 968-5510 


Call Toll Free 
800-621-5559 
In Illinois 800-972-5858 
24 Hours A Day —7 Days A Week 


5 UNBREAKABLE PROMISES WE MAKE TO YOU 


We promise that each exciting product we introduce to you has been carefully evaluated 
| and judged by an independent panel of consumers and found to be: 


|. A genuine value at a specia! price 
. Made of only the finest quality components 


. Covered by the manufacturer's own warranty plus our added 30-day money-back | 


guarantee: 


Now, through this exclusive scientific breakthrough, indoorair can be 
purified in exactly the same way outdoor air is purified by lightning during 


B INTERNATIONAL Inc. 


. Excellent enough to earn government approvals or UL listings (when applicable) 
. Developed from the most advanced technology available 


smoke-filled room, you will be breathing only 
clean, fresh air all day long. 

FORCED AIR — THE MOST IMPORTANT 
NEW FEATURE INNOVATION 

One of the secrets of this new system is that it 
keeps the ionized air in constant motion. The 
Environ-aire is the only electronic air fresh- 


ener that continuously "pumps out" ionized. 


oxygen molecules into the air, permeating 
every square inch of space —ready to attack 
and deactivate any odor-causing molecules 
instantaneously. Keeping the ionized air cir- 
culating is such an important factor that so- 
called "space age" air fresheners without it 
are truly outdated. Without it, odor-killing 
molecules simply fall to the ground near the 
unit, rendering them useless against odors. 


A DUST-FREE ENVIRONMENT: 

AN UNEXPECTED BONUS 

The Environ-aire also de-activates dust parti- 
cles suspended in the air. The ionized oxygen 
pumped into your room will attach itself to 
any impurities in the air, causing them to fall 
to the ground. Ahhhh... what's left is pure, 
clean air. 


PROVEN EFFECTIVE IN HOSPITALS, 

FISH MARKETS, PET SHOPS & MORE 

Prior to this special introduction to con- 
sumers, hundreds of Environ-aire units were 
used by businesses with their own peculiar 
odor problems. After using it for over 8 months 
they found it to be the only answer to annoy- 
ing, persistent odors. Why? Because it out- 
performs other systems in what it does and 
how it does it. 

TO USE IT IS TO LOVE IT: 

You will feel the difference immediately. The 
Environ-aire will cleanse any 20' x 20' room of 
odor-causing molecules within just 5 minutes! 


Clip and mail to: 


[] Please rush me 


absolutely satis 


Account 

Name 

Address ! 
City — 
Signature — 


shipping & handling. (Ill. residents add 5% tax. | 
fied with my purchase, | may return it within 30 days for a 


listed by 


U.S. Government Patent No. 3,925,673 


Imagine how exhilarated you'll feel with a 
fresh supply of ionized oxygen surrounding 
you day and night! 


CLEAR THE AIR ONCE AND FOR ALL 

In the kitchen...bathroom...basement... 
nursery...pet.areas...smoke-filled offices. 
Use it anywhere stale, musty, offensive or 
pungent odors are a problem. The attractive 
wood-grain unit is compact— 10: x 6" х4” deep 
—and lightweight— only 8 pounds. It can be 
wall mounted as an inconspicuous permanent 
fixture where annoying odors tend to ac- 
cumulate. Or, it can be moved from place to 
place as needed, taking up little space on a 
shelf or floor. And installing it is simple —just 
plug it in. It uses regular household current. 


LET YOUR NOSE PROVE ITS 
EFFECTIVENESS IN YOUR HOME 

OR OFFICE | 
The Environ-aire may sound too good to be 
true. That's why we offer a 30-day trial period 
and ask you to really give it a workout. For 
starters, simply turn the unit on, then cutup a 
big, juicy onion. No tears. No smell. 


SOLIDLY BACKED 

If anything goes wrong with your unit during 
the first year Environmental Electronics Cor- 
poration will repair it—without charge. 
Although the Environ-aire is built to last and 
be virtually maintenance free, it's still nice to 
know the manufacturer is service conscious. 


SPECIAL INTRODUCTORY PRICE 

The Environ-aire is manufactured for Cam- 
bridge International by EEC. We are offering 
this exciting new product directly to our cus- 
tomers exclusively through the mail for only 
$119.95 during our nationalintroduction. Order 
one at no obligation today. 


Cambridge International, Inc. Dept. P26 — 
8700 Waukegan Rd., Morton Grove, I. 60053 


Environ-aire unit(s) ys $119.95 each plus $6.95 
| understand that if | am not 


prompt and courteous refund. 


Г] Check or MO enclosed. CJ Chargé to: C Visa LJ Master Charge 
О American Express 


Exp. Date 


————ÁÓ 


m———— 


НОЦЅЕРОМУЕ CLINIC 


By EVAN POWELL 


Load-leveling water heater 


At the time of my July '75 report on de- 
mand and time-of-day metering for resi- 
dential electric power, the practice had 
been instituted by only a few of the coun- 
try's utilities. Since then it has spread rap- 
idly, so the special equipment that takes 
advantage of the potential savings is now 
coming on the market. 

One example is А.О. Smith's new Con- 
servationist high-efficiency water heater 
with built-in load-leveling controls. 
Through automatic time controls, it heats 
water during the utility's off-peak hours 
when demand for electricity is lowest 
and—with some utilities—when the rate 
structure makes it least costly to the con- 
sumer. In addition, the lower element is a 
variable-wattage type, providing 1000, 
2000, or 3000 watts, depending on ther- 
mostat demand. This eases the sudden 
demand the utility might experience 
when switching to off-peak hours if thou- 


sands of heaters should turn on all at 
once. 

When additional hot water is required, 
the customer can manually switch to a 
“guest cycle” that turns on an upper ele- 
ment in the tank which quickly heats an 
additional 30 gallons of water. The load- 
leveling versions of the Conservationist 
are available with 80- and 120-gallon 
tanks through  building-materials or 
plumbing suppliers. They are manufac- 
tured by A.O. Smith Corp, Box 28, 
Kankakee, lll. 60901. 


Credit where credit is due 


My October '79 report on "Safer Wood- 
burning" failed to mention that the Wood- 
burning Laboratory at Auburn University 
is also the official testing laboratory for 
the Fireplace Institute, a trade association 
of wood-heating-products manufactur- 
ers, which also paid for a large part of the 
project. Consumers are already reaping 
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the benefits of this lab: By the time you 
read this, some wood-heating equip- 
ment will bear a Fireplace Institute label 
with efficiency ratings, which will pro- 
vide—at long last—a means of comparing 
the relative heat output of wood-heat 
equipment. This, in conjunction with Un- 
derwriters Laboratory's tests for safety, is 
a welcome step forward for the wood- 
heat industry. 


Mountain momentos 


When | announced my plans for a com- 
pact, panelized studio/home in last Octo- 
ber's "Housepower,'" | was little prepared 
for the large volume of mail from PS read- 
ers with ideas and suggestions they 
would like to see implemented there. 
Most are good; | will use some and share 
others with you in future reports. 

Your input is most welcome, but keep 
the objective in mind: The structure and 
all systems used in it must offer good val- 
ue, be relatively low in initial cost and op- 
erating cost, and be completely replicable 
by other PS readers. 

Icing 


б) "А refrigerator 


If left to run unattended, my Hotpoint 
CTF21ERP frost-free refrigerator will not 
keep ice cream hard or make ice cubes. In 
this condition it runs almost continuously. 
І can solve this problem by manually de- 
frosting the evaporator, which will be cov- 
ered with clear ice that prevents airflow 
through the coils. After defrosting, the re- 
frigerator will operate normally for three 
or four weeks, but then give trouble once 
again. : 
The unit has a "Rapid Electrical Diagno- 
sis" connector, and the schematic gives 
all the voltage and resistance readings for 
each pair of test points. My meter shows 
these to be correct. | checked the defrost 
heater, timer, and defrost-termination 
thermostat. All are normal. The condens- 
er coil is clean. Can you think of anything I 

have overlooked? 
W. C. Luedtke, Virginia Beach, Va. 


You've given that refrigerator an excellent 
checkup; maybe the problem isn't electri- 
cal. That clear ice is an indication that the 
normal snowy frost accumulation has 
been melted by the heater, then refrozen 
before it could be drained from the com- 
partment. If this buildup is greater near 
the bottom of the coil and in the drain 
trough, check the drain passageways to 
make sure they are not obstructed. If they 
are okay, the defrost-termination thermo- 
stat is probably the culprit. Even though 


you've checked it, it could be erratic, and 
the only way to be sure is to replace it. 


Efficiency and safety 


| was planning to install a heat-reclaiming 
device on the chimney of my free-stand- 
ing conical fireplace until | read "Safer 
Woodburning” [PS, Oct. '79]. Now І won- 
der if the heat | extract might lower the 
flue temperature to the point where creo- 
sote buildup will increase. Approximately 
10 feet of stove pipe is exposed between 
the top of the fireplace and the cathedral 
ceiling. Do you thinkthat boosting my effi- 
ciency by installing a heat reclaimer 
would present a safety problem? 

Bill Talbot, Cincinnati, Ohio 


Heat reclaimers, which typically replace a 
section of smokepipe and force the hot 
flue gases to flow through several pas- 
sageways, do indeed reduce flue temper- 
ature. That's the reason | don't recom- 
mend them with wood-heat equipment, 
especially not with air-starvation-type 
wood heaters. With an open conical fire- 
place, however, it might not present a haz- 
ard. To check, build a fire as you normally 
would on a cold day. After it's burned at 
least 30 minutes, measure the flue-gas 
temperature near the ceiling using a stack 
thermometer —available from most heat- 
ing and air-conditioning parts suppliers. (I 
have also recently used a magnetic ther- 
mometer from Condar Company, Hiram, 
Ohio 44234, that is reasonably accurate 
for this.) If the flue temperature is below 
400" F or so, forget it. If it's above that, you 
might be able to use the reclaimer without 
encountering creosote problems. But 
double-check after installation to be sure 
the temperature doesn't drop below 
375° F. 


Colder hot water 


A recent Los Angeles Times article quoted 
you as saying you had lowered your 
water-heater temperature to 120? F. | tried 
this and found that | constantly ran out of 
hot water. | like the idea, both because it 
saves energy and because it reduces the 
hazard to my three small children. But the 
economics aren't feasible if it means | 
have to buy a new, larger water heater to 
assure an adequate supply of hot water. 

Carol Stanson, Los Angeles, Calif. 


Don't give up yet. Lowering the water 
temperature does in effect reduce the ca- 
pacity of your tank, since you tend to mix a 
larger ratio of hot water with the cold to 
get your shower or wash water at the tem- 
perature you want. You might be able to 
overcome this by installing water-saving 
shower heads and by insulating any long 
sections of water line. Even if a new heater 
is necessary, however, water savings on 
the order of those | have realized could 
pay for it in a couple of years. 


Got a home-equipment problem? Write 
to Evan Powell/Housepower, Chestnut 
Mountain, Route 1, Box 322A, Travelers 
Rest, S.C. 29690, giving appliance make 
and model number. Because of the vol- 
ume, unpublished questions cannot be 
answered by mail. 
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NAME: Michael Ј. Lavelle 

HOMETOWN: Brooklyn, New York 
CURRENT RESIDENCE: San Jose, California 
EDUCATION: B.A.—Philosophy, S.U.N Y., 
Stony Brook, New York 

OCCUPATION: Computer Professional 
HOBBIES: Racquetball, basketball, auto 
mechanics, hiking, philosophy 


AS A ROSICRUCIAN, 
I HAVE LEARNED TO 
CONTROL MY LIFE 


Several years ago as a college student in 
search of truth, I found myself collecting many use- 
less facts that did not apply to my life. On hearing 
about the Rosicrucian Order, | was skeptical and 
spent time investigating its claims, Eventually, 1 
became a member—and that was the most reward- 
ing step І have ever taken. 

As a Rosicrucian, 1 have learned to develop 
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CRAFTSMEN 
HOBBYISTS 


О Become an 
expert immediately! 


© Add this perfect ac- 
cessory to your table saw 
and speed up your finishing 


with flawless matching miters. 


© Perfect 45° cuts on any 
width material can be made 
with the same setting. 


© Cuts all angles . . . available 
for all popular table saws. 


O Safe and easy to operate 
with permanent 90° cut-off 
adjustments set to miter 
knob shaft. 


O High impact plastic head — 
virtually unbreakable. 

No other mitering device 
on the market like it! 
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PERFECT 
MITER © 


© PRECISION MITERING ON YOUR OWN BENCH SAW 


тз а лат ete A 
AB he 


Pat. No. 
415 8320. 


To make your perfect miter, set the pointer at 45? 
. .Cut first miter in left channel, then without any 
changes, make matching cut with miter in right 
channel. This creates a 90° angle when the pieces 
are joined. Any error on one side of the blade will 
be automatically compensated by the complimen- 
tary cut on the other side. 


GUARANTEED | 


A perfect 
miter — 


At your hardware store in seconds 
or send order 


direct to: . . . 8Very time. 


NATION WIDE MANUFACTURING CO., LTD. 
` P.O. Box 457, Dept. PS Edmonton, Alberta Т5.) 2K1 Canada 


Please send. "PERFECT MITERS" at $19.95 U.S. plus $2.45 postage and 
handling. $23.50 Canadian. Enclosed is check, money order or charge to my 


O BankAmericard (Visa) О Master Charge 


the psychic, subconscious and intellectual levels of 
my mind. With this new awareness, I can deal with 
people on a deep and positive level, attracting har- 
monious conditions to my personal relationships. I 
have also learned to maintain an excellent state of 
health. 

In short, the Rosicrucian teachings have put 
me in control of my life. 

Today I look within myself to understand and 
control life situations, and rely on my intuition to 


STEEL BAR SIZE DESIRED 


Q3.LIANI SAIMINONI H313 
иш иш иш иш иш шш юш иш иш ан пш 


guide me in decision-making and problem-solving. 02 3/8 (.375) x 3/4 (.750) x 18” Card No: Exp. Date 
And since there is no limit to what I can learn, | will Š aL most dat Saws. | PB 
[1 3/8 (.375) x (.735) x 18" Name: 
The Rosicrucians are a fraternal, cultural and fits most Craftsman saws. ame; —— 
educational organization and are not a religion. c w 250) à vi Г 10) a i Address: 
FREE BOOKLET O 1/4 x 5/8 x 14” D 5/16 x 3/4 x 18" | civ Gtatê/7j 
O 3/16 x 5/8 x 14" O 3/16 x 3/4 x 12" | ONY Ip: 


Why don't you investigate the Rosicrucian | @ 
Order to see how its teachings may benefit you? 
For your free booklet entitled "The Mastery of | 
Life;’ use the coupon below. 
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Бе а Rosicrucian for aslongas I can. ii 
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FOR CREDIT CARD ORDERS ONLY, CALL TOLL FREE 24 HOURS, 7 days: 800-228-2028 — Ext 485, 


INFLATION 


The = Ж | | 
КА. FIGHTER 


SCRIBE X.T.J. 


Rosicrucian Order, AMORC | 
Son ча | „EREE 
San Jose, California 95191 U.S.A, | 


‚ М8 CATALOG 
КТ Send for our free 
color catalog show- 


Kindly send me a free copy of The | 
Mastery of Life. I am sincerely interested in | 


theinner functions of self. | ; 
| ; i 1 ing all of the Kirsten Assemble 16 hp. Big Wheel Tractor 
NAME “=” — pipes, accessories and to- Kit for yourself or resell for profit. aer ы 
| P di Factory direct savings. 30 attach- Ж 5 
ADDRESS Daccos. | ments — 57" mower, plow, loader 
| KIRSTEN PIPE CO. INC. | backhoe, snowblower, etc. Catalog sae Build-it- Your- 
self" Plans, $7 (refunded any purchase) 
CITY | P.O. Box 70526, Seattle, Det С M A tice ы соо Wis. SÊ 
STATE ZIP | | | 
a e ja ی‎ ЫНАЙ 
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чаш, 25-48 hours on just 
gallon of fuel ! 

THE SUPER BLUE FLAME 

| PORTABLE KEROSENE — 


ers sell 
only 


Similar heat 
for $100 — ours 


e Saves fuel 

dollars! 
| e Non-electric! 
e No odor! 
e No smoke! 

e Doubles as 
cooker and 
humidifier! 

e No chimney 
venting! 


CHEAP HEAT! 


e Kerosene heat is the most 
inexpensive supplement to 
permanent household heat. 


e Turn your thermostat down & 
turn your Blue Flame Heater 
on in just the room you are in! 


Our 12,000 BTU kerosene-burning space heater keeps 
a large 12' x18' room comfortably warm. Raises 
temperature of smaller 12'x15' room by approxi- 
mately 50°F! Supplies intense, even, quick-starting 
heat. Economically heats colder rooms — or garage, 
workshop, basement, cabin, boat, greenhouse, efc. 
One gallon of kerosene burns 25 hours on highest! 
flame, up to 48 hours on lower setting. A FRACTION 
THE COST OF ELECTRIC HEATERS! Depending 
on flame height, burns full 914 to 18 hrs, per 3 pt. 
tank-full — a long time without refueling! 


Catalog 


Get Yours Now! 


' 84 pages of photos, comments, 
and the best possible prices on 
over 200 car stereo products! 

* Dimensions charts, fitting charts, 
and installation **how-to'' 
articles! 

* Only published source of accurate 
and comparative product speci- 
fications! 

The finest brands, including 
Blaupunkt, Clarion, Craig, Con- 
cord, Jensen, Marantz, Motorola, 
Pioneer, Sanyo, and many more! 


Send now for your FREE catalog. We'll rush it 
to you by first class mail, or if you can't wait, 
call our toll-free WATS line: 


| Top functions as cooking surface and humidifier 
(moist air retains heat). Has air-cooled coil handle, 
wide no-tip base, corrosion-resistant fuel tank, fuel 
gauge. Lightweight (approx. 5v» Ibs.), portable. Can 
secure in one place, Baked enamel. 19'5'' high x 
11!3" diam. at base. Wick cleaner included. Wick 
lasts approx. 3 months if used daily. (Extra wicks 
$4.95 ea.). SUPER HEATERS: One for $42.95, two 
$83.90, three $122.85. Add $3.50 per unit shipping & 
handling. N.J. Res. add 5% sales tax. Master Charge 


& Visa welcome. ORDER TODAY! ( Dea ler 
DORSAY, 142 MacArthur, Dept. 315, Inquiries 
Garfield, N.J. 07026. (201) 546-5507. Invited 


[n Virginia call (800) 552-3961 


ү КЕСЕ СЕ ТЕ ТЕСЕ СЕСКЕ ЕСЕ 


30-DAY NO-RISK GUARANTEE 
© You must be fully satisfied with your Blue 
Z Flame Heater, or return it in 30 days for a 
refund. No questions asked. 


LIGOOOOOOOOOO]! 


CREDIT CARD CUSTOMERS MAY 
CALL TOLL FREE TO ORDER — 


24 hrs. a day, 7 days a week 


pia 1-800-241-0604 asx сок, 


(In СА. 1-800-282-7418) n 
Шш тз ин иш шшш иш ин шш пш шш шн шш шп из аш шш Шр FT TT иш шш ый шп иш иш шй шз иш ши пш ип ша пыта шш 
DORSAY, 142 MacArthur Ave., Dept. 315, 
Garfield, N.J. 07026. (201) 546-5507 


Please send me ame SUPER HEATER(S) 8241 | 
(one $42.95, two $83.90, three $122.85) 
Send Extra Wick(s) #324 at $4.95 ea. 


Add $3.50 per heater shipping & handling. 
N.J. Res. add 5% sales tax. Enclosed is 


System of 
The Month 
PIONEER 


Pioneer's new 
KE-2002 in-dash 
AM/FM cassette | 
car stereo 
featuring elec- 
Ironic tuning and 
high fidelity specilicalions 
and Pioneer TS-168 6'4 " 


ASK FOR 


three 
way speakers with exponential horns. 


ou 


Te Send me my FREE copy of the 
füious CRUTCHFIELD Car Stereo Catalog! 


—— — d 


Мате 


Address Ww E Charge my- MC _VISA Exp. date oue e 
z  — 
City SS = == e E EE a EET E TIERS 
EM Signafure 
State Zip 


i, a ج‎ 
Address 


City . 


1 Crutchfield Park, P.O. Caller 1, Dept. Р 
Charlottesville, VA 22906 


-—————————————————————————————-— 51979 Dorsay 
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Send us ; $10. and we'll send you a kit. 


ET Er gom 


Insulate wires, handles; cover splices, rope 
ends; repair non-pressure pipes; do many fix-it 
jobs in the home, shop, garage with 


ThermoFix 


Heat-shrinkable products 
for the handyman. 


Heat the tubing with a lighter, hair dryer, 
propane torch, etc. It shrinks, adapting snugly 
even to irregular shapes. Heat the tape and it 
shrinks, bonding securely to most common 
materials. 


The ThermoFix Kit has 10 foot-long pieces 
of plastic tubing in the most convenient 
diameters, from 1s" to 2° Also, a six-foot roll 
of 2° adhesive-backed tape. 


Price, per kit: $10.00 plus $1.00 for shipping. 
Send check or money order to: 

ThermoFix™ Kit 

Raychem Corporation 

P.O. Box 8036 

Redwood City, CA 94063 


Allow 3-4 weeks for delivery 


Send us a WINNING idea 
and we'll send you $100. 
799 votats in package.) 


E TEAMER 


This steam engine is super easy to build becaus 
it's almost built when you start. It's made from a 
automotive air compressor so you only have to buil 
a new valve mechanism. Use it for a steam boa 
bicycle or even with an automobile alternator | 
power your house. It was atypical project describe 
in Popular Machining, the magazine for tt 
amateur machinist. Did you miss it? We'v 
reprinted the article along with complete workin 
drawings just for new subscribers. Only $10 for th 
reprint, drawings and a year's subscription wit 
Your Satisfaction Guaranteed — Check, M.0., VISI 
Master Charge. 


Caldwell Industries 
603-609 E. Davis St. 
Luling, Texas 78648 


"PAY" YOURSELF $1000+ to 


BUILD THIS NEW 
4-WHEEL HAULER 


№ 

AAV" 

e forward and reverse gear ә rear 

disc brakes 

Tough Mark Series Haulers lug 500 Ibs.of cargo plus 
you and a passenger almost anywhere. 16 H.P. 
opposed Twin-Cylinder or 11 H.P. Synchro-Balanced 
Briggs & Stratton engine, automatic torque conver- 
ters (no manual shifting), alternator and electric | 
start. Steering wheel, foot pedal accelerator and 
brake (rear dual hydraulic disc), forward and reverse 
gear let you maneuver easily with speeds up to 25 
MPH. Dump bed 4412"x40"x11" extends to over 4' | 
with tail gate opened. Many accessories. | 
Build it yourself and SAVE $1000+. Engine mounts 
to welded & painted frame. Tires mounted on rims. 
You bolt parts together and pocket assembly costs. 
Only simple tools needed. Thousands from eight to 
80 have built a Carl Heald Kit. 

For more information call 616/849-3400 


or write for FREE brochure _, today: 


Heald Hauler 
Mark 4 Model HH-416 
shown with optional 
headlights and knob tires. 

and with steel cab. 


Carl Heald, Inc. Dept.PS-02 


P.O. Box 1148, Benton Harbor, MI 49022 


Also 
3-wheel models 


Do-it-Yourself 
CATAL It 
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carving blocks, inlays, period hardware, 


| moldings, pic. framing. Sliding, revolv- 
ndi с mill kit. Wood finishes, cane, 
parts. Marquetry kits. Specialty wood- 
mocking tools. Over 2,000 hard-to-find i tical 
products. Woodworking books pe plans 


TEAR OUT AD. MAIL TODAY. 


CONSTANTINE Est. 1812 
2053 Eastchester Road, Bronx N.Y. 10461 


C Enclosed $1 for Woodworkers Catalog 
with 20 samples of beautiful veneers. All identi- 


[1 Enclosed 50c for catalog without samples. 
[] ALSO enclosed $1.95. Send practical in- 
struction manual—"Creative Veneer Craft.” 
How to create decorative veneer designs. Tech- 
niques, patterns, projects. It’s the perfect sup- 
plement to Constantine’s big Catalog. 
New York State residents please add tax on $1.95 
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WOODWORKERS 
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that's light years ahead. 


The NEW / 
Solar Alarm— . Ж 


| INTRODUCING... .the watch ~ 


p 
———— аа рер 
uL ЗСТ 


Chronograph n 
Stopwatch “И ^. Light energized 
! unr —— Г. e Electronic 
| y ^ quartz accuracy 
an — *Month-date 
А personal alarm д display 
system, with MNT Moos FH 
chronograph — T e 24 hour alarm 
functions, powered TAANA — e Stopwatch 
by light. Bur tem functions 


Probably the most efficient time plece ever 
designed 
In an age of electronic gadgets and space age 
qum. ide dig jj nternational has 
lesigned a watch that brings modern technol- 
ogy back down to earth. No whistles and bells 
to inflate the price. In fact, this LCD Solar Alarm 
chronogn pn dares to be different by offering 
you a highly precise, no-nonsense time piece 
without a lot of costly frills. Instead, you get the 
performance and accuracy you realy need 
with the functions that are truely needed today. 


Forget about battery replacement 

You see, the Solar Alarm Chronograph actually 
harnesses the power from the sun and ordinary 
ligħt and transforms it into the energy needed 
to operate this time piece plus recharge special 
designed micro-energy cells. A mere 15 min- 
utes of exposure to light, energizes the solar 
cells for 24 hours! 


Unbeatable quartz accuracy 

The astonishing accuracy of this precision 
timepiece is regulated by its finely-tuned 
quartz crystal. It actually provides timekeepin 
accuracy to within 5 seconds per month! Ап 
because there are no moving parts to wear out 
or replace, you'll be enjoying this reliable solar- 
powered timepiece for many years to come. 


8-Way Precision Accuracy 

This highly.distinctive timepiece utilizes the 
very latest micro technology to offer you time 
keeping precision B different ways. The big, 
easy-to-read LCD display constantly shows 
you the exact hour, minute, second and day. А 
touch of the command button will change the 
read-out to the month, date and day. Or you 
may select the stopwatch mode which displays 
the running seconds to 1/10 second up to 10 
hours. In this mode, it is a lap timer and can be 
stopped and started without affecting the regu- 
lar time accuracy. A feature that is perfect for 
timing phone calls, sports events or your own 
exercising program. Another touch highlights 
the display for easy viewing at night or under 
diminished light conditions. 


The Personal Reminder System 

The most unique function of this solar chrono- 
graph, is the ee 24 hour alarm sys- 
tem. It sounds with a pleasant electronic beep 
precisely at the pre-set time. Your own per- 
sonal alarm system will automatically beep you 
at the right time for “on-time” punctuality, so 
important with todays busy schedules. 


A Special Warranty 

As dramatic evidence of our confidence in 
this timepiece of the future, Cambridge 
International and the manufacturer, Norwalk 
Electronics (who manufacture and design 
‘watch modules on a world wide basis) are offer- 
ing a 10 year warranty on the solar cells, a 5 
year warranty on the rechargable micro energy 
cells made by Mallory and a 1 year warranty on 
the quartz mechanism. 


Test It for 2,592,000 seconds 

Take 30 days (2,592,000 seconds) to test the 
accuracy and utility of this реса timepiece. 
If you find this chronograph does not live up to 
your own high standards, return it for a full 
refund. It's that easy. 

If you have been looking for that special 
timepiece of the future, here is your chance! А 
Solar-Alarm-Chronograph, without gimmicks, 
but all the features you'll ever need in a watch. 


Ап Extra Special Value 
Cambridge International purchases this 
unique timepiece for world wide distributlon 
directly from the manufacturer. Because of 
these special marketing arrangements, we are 
able to offer this Solar Alarm Chronograph for 
only $49.95 each plus $2.95 shipping and han- 
dling. Quite an exceptional value for a time- 
iece of this quality. Available in silver or gold 
ne with fashion flex band that is truly adjusta- 
ble for extra small or extra large wrists. Ultra- 
thin design, rugged shock proof engineering 
and water resistant construction. 


NOTE: Due to our international sales of this 
watch, it has been designed with one extra 
feature—24 hour (military) time and continen- 
tal date display. 


Credit Card Holders 
ORDER NOW — TOLL FREE 


800-621-5559 
(In 1111018 — 800-972-5856) 


E CAMBRIDGE — 
E INTERNATIONAL Inc. 


8700 Waukegan Road, Morton Grove, IL 60653 


рулун алии рр а а 
Clip and mail to: Dept. P28 
О Please send me 
| graphs at $49.95 each 


Solar Alarm Chrono- 
| us $2.95 shi ping & han- 
ng. (Ill. residents add 5% sales ах.) lease mark 

color choice. O Silver Tone LJ Gold Tone 

CJ Check or Money order 


Charge to: O Master Charge O Carte Blanche 
| O Visa LJ American Express © Diners Club 
| Account # — .— .. Exp. Date 
| Мата — 
| Address 
| City — — — — — State — — — ZIP | 
| Signature. 


| “cambridge International, Inc. 1979 
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` 
SOME 60 


it with you. And youll never have to worry about finding something to do. 
Name | | Address 

| City | State 21р 

Е North Carolina Travel, Department 378, Raleigh, North Carolina 27699. 


24 inch Band SAW CUTS TO CENTER OF 48 inches 


ON YOUR NEXT 
TAKE ALONG 
00 BOOKS. 


The North Carolina Travel Package. It’s full of hard facts, not soft soap. 
Facts about where to go, where to stay, and what to see in North Carolina. 
Just send the ume. for your free Travel Package. Then come, and bring 


~ MENEIEWENESNSEEESEBESESNEEESXESEEEEXNEXNEESESENE 


1 inch Strip Sander 
Completely enclosed 


A FULL LINE OF RUGGED 


ташаааашшвпаявиа V——————— T ALL STEEL TOOLS: 
DU-ER TOOLS — RUGGED ALL STEEL — : 24 inch Band Saw ...... 199.95 
BALL BEARING — EXTRA VERSATILITY * 12 inch Band Saw ...... 159.95 
а Оџ-егѕ 24 inch Band Saw gives the handyman the . 10 x 36" Rugged Lathe 

* versatility of an industrial tool at a price he can afford, the в Ball Bearing .......... 89.95 
а quality that is demanded by industry. The Band Saw, oneof в 3 inch Belt Sander в 
- a the best cutting principals for wood, metal or plastic, has a Ball Bearing .......... 24.95 = 
a been limited in use because of the depth of throat. The = 4 inch Belt Sander е 
з B-24's Big throat and new drive feature gives longer blade * Ball Bearing .......... 39.95 | 
: life, cuts metal, wood or plastic. * B inch Tilting Arbor : 
а Du-er tools are fabricated of Heavy Gauge Steel, 30 years = б5баң/................. 99.95 ; 
; experience developed new engineering features with e 10 inch Disc Sander , 
: accuracy, and ball bearings for added quality. Extra features з Table Model.......... 69.95 * 
: created by manufacturing know how makes Du-er tools $ 1 inch Strip Sander...... 69.95 i 
a available at exceptionally low prices, yet no quality is = Deluxe Stand for all | "2 
-i | а 
sacrificed, - | е Toi cu TM 39.95 * 
з You can order direct from Factory where there is no Dealer н ч 
а 79 repr epresented 225/90 Information. F.O.B. Ja a ые edd r 
3 DU-ER TOOLS, 5448 Edina Industrial Bivd., Minnea apolis, Minn. 55435. Р$2 а 
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PS readers talk back 
[Continued from page 5] 


exist for my fan control, which requires 
setting a timer before the motor will run at 
either low or high speed. 

E. R. Maki, Rochester, Mich. 


Furnace tuneup 


Alarmed at a high natural-gas bill last 
year, | called the local gas company for an 
inspection of my heating system. An ex- 
ternal inspection revealed an inefficiently 
burning flame, with the possibility of a 
plugged or broken heat exchanger. Disas- 
sembly. showed the exchanger partially 
plugged with soot and scale. 

A new heat exchanger was installed and 
has greatly improved the system's perfor- 
mance. Preliminary heat-loss calculations 
and meter readings show fuel usage to be 
half to one-third of previous usage. 

From my experience, it seems that a lot 
of fuel is being wasted by such furnace 
problems. Instead of printing stories on 
alternative heat (solar, wood, etc.), how 
about some information on how to get the 
most from our existing systems? 

K. E. Mathias, Boulder City, Nev. 


PS treated the subject thoroughly in 
"Tune Your Heating System to Peak Effi- 
ciency," Oct. ‘73, and “Home Heating: 
Again this Winter, Efficiency is Essential,” 
Oct. ‘74. But maybe it's time for us to take 
another look. 


Bird, plane, or Beetle? 


| was amused at the cover article [Nov. 
'79] on the new aerodynamic car design 
for the future. The overall design is very 
close to that of my stock 1962 Volkswag- 
en. Could it be that I'm driving the car of 
the future today? 

Jim Lyerla, San Diego, Calif. 


PS annual indexes 


Seems | have seen an ad in PS that offers 
an annual index of articles. | have looked 
through several issues and cannot find 
the ad. Was | seeing something that 
wasn't there? 

Paul L. Winchell, Springfield, Tenn. 


Your eyes did not deceive you. Our new 
1979 index and those for every year back 
to 1972 are available for $1.75 each or all 
eight for $8. Send check or money order to 
Popular Science Plans Dept., 380 Madison 
Ave., New York, N.Y. 10017. 


Corrections: The pie tote featured in De- 
cember's “Wordless” was an amalgam of 
similar ideas sent in by two readers; un- 
fortunately, only one was credited. The 
credit line should have read: $25 each to 
Steven K. Roberts of Louisville, Ky., and 
Joe Wilson of Mansfield, Ohio. 

In the November "What's New in 
Tools," the price of the “Wood Bits" 
changed after we went to press. The sev- 
en-piece set is available from Leichtung, 
701 Beta Dr., Cleveland, Ohio 44143, for 
$17.70 postpaid. BH: 


Discover the latest in home computers, 
fine stereo components, color TV's, 
ham radio, precision test instruments, 
innovative electronics for your home... 
all in easy-to-build, money-saving kits. 


oend today for your 
new Heathkit Catalog 


Discover the savings and satisfac- 
tions of kit-building — see the latest 
in electronic kits in the new colorful, 
104-page Heathkit Catalog. You'll find 
nearly 400 exciting kit ideas- all fun 
to build and all affordable. Send today 
for your personal copy of the new 
Heathkit Catalog. 


Heathkit Catalogs are also available at Heathkit 
Electronics Centers where Heathkit products are 
displayed, sold and serviced. See your white pages 
for the location nearest to you. 


If coupon is missing, write Heath Company, 
Dept. 016-622. Benton Harbor, MI 49022 


Mail to: Heath Company, Dept. 016-622 


| Benton Harbor, MI 49022 


| FreeHeathkit Catalog 


ANS | || Please rush my personal copy of the new Heathkit | 
= | Catalog to me. l'm not currently receiving your catalogs. | 


"I1 Name. 


= l^ Address 


City 


CL-732 


u—————— eJ 


re you been priced out 


FINANCING 
NO 
PROBLEM! 


of today's housing market? 


Miles Homes could 
be the answer! 


If you have the ambition and desire 
to build your own home, then the 
Miles Plan could be for you. THE 
MILES HOME OWNERSHIP PLAN 
IS UNIQUE. Your desire and 
dedication are more important 
than ready cash — start now to 
build the home of your 
dreams. ..the Miles Way. 


* Liberal credit — Low monthly 
payments while building. 
e Foundation assistance. 


. matty may not have to be fully 
paid for. 


Miles "Homes 


“ta A Division of Insilco Corporation 


Mo 


[| Name 


* Pre-cut materials, blueprints, 
step-by-step instructions. 


* 36 months to build. 


There is a representative near 
you. Phone: (612) 588-9700. 


Miles has nearly 30 years ex- 
perience helping over 15,000 
families to build their own home. 
Send coupon today to see how 
Miles can help you. 


Send me your FREE Great Homes Idea Book 
MILES HOMES, Dept. 0210 
|. 4500 Lyndale Ave. N., Minneapolis, MN 55412 


Address и 

Ё City State. 71р... 
County 

E Phone( ) 
| plan to do С all or 2 part of the work 

E LJ $1.00 enclosed for priority handling MPSO 


ster Maul 


WOOD SPLITTING CAN BE EASY...WITH THE SOTZ MONSTER MAUL 


Total weight: 15 Ibs. (Head —12 Ibs.) 


Sotz Corp. 13609 Station 
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$22.98 


(delivered U.P.S.) included in price 
send for the Sotz News. 


Splits most logs in one lick— won't stick. 
Rugged all-steel tool guaranteed 10 years. 
Split 'em where they fall. 

No struggling or lifting heavy logs up to 
mechanical splitters. 

Ends broken handles, stuck axes, flying wedges. 
No stooping over, stonds upright on flat end. 
All around fastest, easiest hand splittermade or 
your money back! 


Rd. Columbia Sta., Ohio 44028 


Hypar structures 
[Continued from page 77) 


SECONDARY 


GLASS “TUBE 
COLLECTOR © ы 


REFLECTED 
LIGHT 


// copter TUBE TO CONDUCT 


#7 HEATED LIQUID OR GAS 


ror on the surface. People go out and 
buy picture puzzles. Well, we've got a 
picture puzzle that won't quit!” 

The focal arc runs above the surface 
of the hypar (see drawing) at a dis- 
tance f from the surface. This distance 
is given by the equation: f= ‘ex 
(span)? /(sag). The span is the distance 
from A to B', and the sag is the dis- 
tance 0' to Û. 

"With deeper hypars, where sag is 
increased relative to the span," ex- 
plains Kersavage, "the focal arc comes 
closer to the surface, and with very 
deep configurations the secondary col- 
lector (drawing) may actually be con- 
nected to the hypar surface." 

To allow for the annual sun-angle 
change, two or three hypars, each 
with a different orientation, could be 
incorporated in a structure (see model 
on color pages). Three hypars could al- 
low for winter, summer, and fall/ 
spring sun angles. Alternately, a sin- 
gle hypar could be tilted. 

“The hypar collector,” says Kersav- 
age, “is a promising method to collect 
solar radiation. It is optically and 
structurally feasible and is also very 
simple and economical.” Next sum- 
mer, he plans to have a prototype hy- 
par solar home under construction. 5] 


NOTES AND ACKNOWLEDGMENTS 

Dr. Joseph Kersavage's hypar is protected by U.S. 
patent (number 3,927,496). Those interested in purchas- 
ing patent rights or licenses, plans, or instructions can 
write Dr. Kersavage at Box 8800, Knoxville, Tenn. 37916. 
Dr. Kersavage would like to acknowledge the develop- 
ment work of his Structural Innovations Design stu- 
dents. He also acknowledges the assistance of the Na- 
tional Endowment for the Arts; Rohm & Hass, Tennes- 
see; and Phifer Wire Products, Tuscaloosa, Ala. 


Orbiting observatories 
[Continued from page 83] 


matter that became stars and galax- 
ies. 

So far the universe continues to ex- 
pand from the force of that explosion. 
But will the expansion someday stop 
and contraction begin, as the com- 
bined gravity of all the matter in the 
universe pulls it back together, per- 
haps to explode again? Or will the ex- 
pansion continue forever, with 
burned-out stars and dead planets 
scattered to the far reaches of the 
space-time continuum? 

The answer depends on the total 
amount of matter in the universe. If 
there is enough, mutual gravitational 
attraction will eventually stop expan- 
sion and pull everything back togeth- 
er. If not, expansion will continue for- 
ever. 

To date, estimates of the total mass 
of the universe show far less than the 
amount needed to create the gravita- 
tional pull needed to stop the expan- 
sion. 

If the background X-radiation dis- 
covered by HEAO-1 came from hydro- 
gen spread throughout space, that 
would more than double the amount of 
known matter. But even so, Garmire 
concluded that about 97 percent of the 
matter needed to stop expansion re- 
mains missing. 

And results from HEAO-2 give lit- 
tle comfort to those looking for the 
missing mass. Giacconi and his team 
believe that much of HEAO-1’s back- 
ground radiation comes from specific 
points—undiscovered quasars and 
other objects—not just from diffused 
gas. 

To test their idea, they have trained 

HEAO-2 on voids in the sky. "They 
found about 20 X-ray sources in each 
of the first two "empty areas" im- 
aged. —— 
"Sure, there's gas out there," Giac- 
coni said, "but not enough to be the 
missing matter. The diffuse back- 
ground radiation is actually coming 
from many discrete sources." 

While HEAO-2 continues to oper- 
ate, new discoveries are likely at any 
time. And HEAO-3 will contribute 
significantly to the understanding of 
the universe. 

From the few X-ray sources known 
before HEAO, to the 1000 or so spot- 
ted by HEAO-1, Giacconi predicts 
that the actual number may be in the 
millions. That indicates hectic activi- 
ty in the evolution of the universe. 

"We'll work for years on the data," 
Dr. Giacconi said, "but HEAO only 
has a short life in orbit. 

"We need a pérmanent orbiting X- 
ray telescope. That's our highest pri- 
ority for the 1980's." Gs) 


Now you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS. 


| or more. Work part time, 
© full time, right at home. 


No layoffs. No strikes. 


| Provides a steady source 


Going into business for yourself can be the 
most exciting and rewarding decision you're 
likely to make in your lifetime. 

Owning your own business brings you a 
sense of independence. You're the boss, set- 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family. You can achieve great satisfaction 
and profits, if you choose and manage your 
business wisely. That's why so many men, 
just like you, are cashing in on the big profits 
to be made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring little space and effort for a successful 
operation. It lets you build and expand as 
fast, or as slowly as you like. You pocket 
most of the money you take in, because there 
are exceptionally high profits with no in- 
vestment in merchandise. 

If you need only $200 or $400 extra income 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
SPENT for more of the good things of life. Or 
they can be SAVED in a rainy-day fund that 
the family can bank on. 


As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
that it performs like new. This means more 
companies, contractors, carpenters and 
home owners are having their old saw blades 
and tools resharpened many times, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 


BOOKLET 


Send NOW For 
| This little book 


change the 


of year round income. 


can step in with the much needed service of 
sharpening saws and practically any kind of 


tool. 
SEND FOR FREE FACTS TODAY! 


This | 
booklet has 
helped 
thousands 


| Thousands of good men 
have been inspired by this 
fact-filled book into mak- 
|| ing that first important 
ا‎ step of starting their own 
business. It can be yours just for the asking. 

It covers these important subjects . . 

How much money can you make 

Age, education not a factor 

No selling is required — customers bring 

their business to you 

Lawn mowers and chain saws 

Sharpening business is year-round 
» Sharpening opportunities in small towns 

and large cities 

A sharpening business provides excellent 

retirement income 

How Foley helps you start 

No experience needed, any age can 

succeed 


Right now, while this is still fresh in your 
mind, fill-in the coupon below. We will send 
your FREE copy of ''Opportunities in a 
Sharpening Business of Your Own’’. There 
is absolutely no obligation and there are no 
franchise fees in starting your Foley Sharpen- 
ing Business. 


Send your name and address to: Foley Manufacturing Co. 
3225 Foley Building, Minneapolis, Minnesota 55418 


RUSH COUPON TODAY! 


Foley Manufacturing Company 
igo , 3225 Foley Building 
Your Free Copy! | Е із, Міпп. 55418 


| would like to receive complete details : 


has helped P: about how | can easily start a profitable, Foley- 
Е equipped sharpening shop. Please rush me your 
à 


lives of thou- EE booklet, without any cost or obligation, that g 
sands of good gives me full details on how | can quickly start my own А 
| business. 
4people, just | 
like» vou. fast ые the coupon, T NAME 
clip it out and mail it to us today. 
Get started now for a brighter, g ADDRESS 


more prosperous tomorrow! 


Я 
24-HOUR ANSWERING SERVICE . y C'TY — 
CALL TOLL FREE 1-(800)-328-7140 ү STATE | zip 


(Except in Hawaii or Alaska) 
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" Now you can build your 
own Mason & Sullivan 
heirloom quality, antique 
reproduction clock. 

Over 20 different models 
available in do-it-yourself, 
pre-cut or semi-assembled 
form for all levels of skill. 
Grandfather, Grandmother, 
wall, desk, mantle and more. 
АП solid 34" hand-matched 
kiln-dried hardwood in wal- 
nut, oak, cherry or Honduras 
mahogany. Imported preci- 


Solid brass dials. Clocks 
you'll find challenging to 
make and at a savings you 


looking for the finest clocks 
around... dont waste 
another minute. Build a 
Mason & Sullivan. It's well 
worth the effort. 


Send for our 
new 32 page 
catalog today. 


O Please send moe your new color 
catalog cf top quaity antique repro- 
duction clocks lean build 

О | enclose $1.00 for catalog. 


Name 

Address 

СУ Ае. О 
Mason & Sullivan Co. 


Dept. 1916, Osterville, MA 02655 


` LYNCHBURG 


HARDWARE & GENERAL STORE 
Box 337, Lynchburg, Tenn. 37352 


| FIELD TESTER CAP 


This is a comfortable sportsman's billed 
ар. Black mesh (air cooled) and adjust- 
а 


e to any size head, with an official | 


"Jack Daniel's Field Tester" patch on 
the front. Guaranteed to shade your eyes 
and start a lot of conversations. 
My $5.25 price includes postage 
and handling. 
Send check, money order, or use Ameri- 
can Express, Visa or Master Charge, 
including all numbers and signature. 
(Tennessee residents add 696 sales tax.) 


For a color catalog full of old Tennessee items, 
N send $1.00 to above address. 
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sion movements and chimes. 


can appreciate. So, if you're. | 


SHOP TALK 


By AL LEES 


$100 for your hot idea ^ 


If you've suffered waterline freeze-up this 
winter, you haven't been paying atten- 
tion. We introduced a remarkable heat- 
trace cable called Frostex in this column 
exactly three years ago [Feb. ‘77]. Con- 
sumer acceptance has been phenomenal, 
i'm told by the Chemelex Division of Ray- 
chem Corp., Box 8036, Redwood City, 
Calif. 94063, from whom you can get a 
free brochure. They've now sold five mil- 
lion feet of the cable, and can estimate a 
projected life for it of from 20 to 40 years. 
(The only problem consumers have had 
with the product occurs when they ignore 
instructions and—rather than buy an end- 
cap kit—simply twist the wires together, 
shorting out the cable.) My own installa- 
tion at the PS Lockbox is presently getting 
the waterlines of that leisure home 
through a third freezeless winter—at 20 
below. 

Raychem isn't resting on its laurels, 
however. It has developed a prototype 
gutter-and-downspout cable along simi- 
lar lines which it hopes to have on the 
market by fall. Like Frostex cable, it draws 
current in direct proportion to need (less 
as temperatures rise) so there's likely to 
be a real energy saving over conventional 
ice-melt cables. 

And the company's diversifying. You 
may have noticed the ads Raychem has 
been running in our winter issues (includ- 
ing this month's) inviting readers to dis- 
cover uses for a heat-shrinkable tubing 
called ThermoFix. For $10 (plus $1 ship- 
ping) it'll send you a kit of tape and vari- 
ous sizes of tubing, which, when heated, 
will shrink for a snug, permanent fit 
around any object. If you come up with a 
truly original use for these products, Ray- 
chem will pay you $100. Full details come 
with the kit, available from the same ad- 
dress as the Frostex data. 


New plug design 


The risk of electrical-burn injuries to tod- 
dlers who play around wall outlets has 


just shrunk. You may have already seen 
this plug on new appliances, extension 
cords, and electric toys. Underwriters 
Laboratories designed it with a protective 
shield and a better finger grip. It'll be hard- 
er for a child to touch live blades or wall 
contacts with this plug in place. UL has 
also tightened specifications for blade di- 
mensions and ease of insertion, so adults 
benefit from the changes, as well. 


Don't poison your pets 


Our man in the midwest, E. F. Lindsley, 
sends this timely warning: "Probably 
there are no more common jobs for DIY 
mechanics than changing antifreeze, re- 
placing radiator and heater hoses, or 
changing thermostats. Often such jobs 
are prompted by leak spots that show up 
on the garage floor. Such leaks—or pud- 
dles left after the repair—may amount to 
only a few spoonsful, but antifreeze can 
be deadly to pets. 

"Apparently dogs and cats find the taste 
of ethylene glycol attractive," Lindsley 
says. "The American Animal Hospital 
Assn. reports that 76 percent of its mem- 
bers have treated one or more such cases. 
In some areas it's epidemic." 

Prompt attention from a vet may save 
your pet, but here's a case where preven- 
tion is better than cure: Repair coolant 
leaks promptly and clean up thoroughly 
when you're done. А teaspoon of anti- 
freeze can kill a cat, and two-and-a-half 
tablespoons could fell a 15-Ib. dog. 


Driving and alcohol do mix 


I'm just back from driving all over Brazil 
(from Iguaçu Falls оп the Argentine bor- 
der to Brasilia and Bahia farther north)— 
all on gasohol. Editor C. P. Gilmore report- 
ed briefly on Brazil's plan to switch to al- 
cohol in November's “PS/What's News," 
and I've now had hands-on experience. 
While | was down there, representatives 
of the Brazilian auto industry and the gov- 
ernment signed a “protocol agreement” 
binding both sides to a tota/ switch to al- 
cohol fuel. It marks the first time a major 


` government has joined private enterprise 


in a massive and ambitious effort to shake 
free of dependence on imported petro- 
leum. Brazilian industry will produce 
250,000 alcohol-powered cars this year, 
and up to 350,000 annually by 1983. The 
government is pledged to stimulate 
enough alcohol production to fuel these 
cars. 
` Confronted with such decisive action, 
an American observer is left with the 
stinging question: "Why not US?" 
Admittedly, such a pledge is easier for 


Brazil, where much of the fuel production 
is nationalized, and the entrenched greed 
of our petroleum companies needn't be 
dealt with. Admittedly, too, the switch to 
alcohol brings its own problems: The air 
pollution in the huge, congested metrop- 
olis of бао Paulo (where most cars now 
run on a 30 percent alcohol mix) is differ- 
ent from the petroleum pall that hangs 
over many European capitals—but it's 
very much there. (Sometimes its so 
heady that a deep breath seerns like a stiff 
belt of booze.) All the same, it's galling to 
have this ringing Declaration of Indepen- 
dence from a neighbor while Washington 
continues to fumble a decisive energy pol- 
icy for the U.S. (In next month's issue, Ray 
Hill will report in depth on the current sta- 
tus of American alcohol-fuel research.) 


Bits of midwinter cheer 


€ "Home Insulation: Do Those Wild 
New Standards Make Sense?" was the 
headline on my article [PS, Sept. '76] in 
which | reported on the special energy- 
saving homes being built to the rigid 
specifications of Arkansas Power and 
Light: 2x6 studs, 24 in. o.c., to take six-in. 
fiberglass batts (R-19), and special trusses 
to take 12-in. batts (R-38) above the ceil- 
ings. The results of a three-year study 
comparing the performance of these 
houses with homes built to minimum 
property standards (MPS) now lets me an- 
swer my question: ‘“Yes—at least for the 
Little Rock area." Houses built to the Ar- 
kansas standards had heating bills 80 per- 
cent lower (and cooling bills nearly 60 per- 
cent lower) than the MPS houses. 

9 Incredible claims of R-70 are being 
made for "ceramic" insulation poured 
into standard stud walls. You'd get R-11 
from fiberglass. Until we can check, I'd 
suggest some healthy skepticism. 

© While you watch the TV action from 
Lake Placid this month, you can sport ap- 
propriate headgear—and save energy dol- 
lars at the same time. Just seek out the 
Stanley Olympic Weather Station at your 
hardware dealer's. You'll find over 50 en- 
ergy-saving products displayed —includ- 
ing a full line of weatherstripping—and a 
coupon offer: With the purchase of any 
three items plus $2, you can order your 
choice of four hats bearing the official 
symbol of the winter games. 

© Bleak winter's blahs have you yearn- 
ing for greenery? You'll enjoy it year- 
round if you tack an elegant lean-to green- 
house over any opening, such as a large 
window or patio door. Easy-to-follow 
plans are available for a quarter from 
Filon Div., Vistron Corp., 12333 South Van 
Ness Ave., Hawthorne, Calif. 90250. The 
project calls for Solar-Gro panels, which 
transmit more light than glass. 

Prefer a freestanding greenhouse? See 
our March issue: Two winners in our FRP 
contest, which will be displayed next 
month, are stylish greenhouses, and Filon 
will soon offer detailed plans for both. 


Prof. Trefil omitted manufacturers' addresses from last 
month's article in which he rated six fireplace-efficiency 
boosters. Alphabetically, those manufacturers are: Jal 
Ram ince. 7 All Souls Crescent, Asheville NC 28803; 
Kermeco Вох 204, Monroe IA 50170; Kronos 
, Box api Louisville KY 40223; Morton Metal- 
Co., Rte Rte. 98 West, Morton IL 61550; Texas Fire- 
Co., Box 3435, Austin TX 78764; Thermograte 
Inc., Box 43568, St. Paul MN 55117. 


| Unadorned 


same ‘ob as tools 
‘costing up to 5 times as much. 


| praised over and over again 


| our tools do the same job. 
| racy, ease and speed. 


power tools 
...they do the 


We skipped the chrome to save you money...but 
we did not skip anything on performance. Actually 
we skipped more than just chrome, we cut t out 
every costly frill that wasn't absolutely needed. 
Our tools are not exactly flashy. We uM 

are the first to admit it. But in arti- 
cles covering test results on AMT tools, 
written by leading publications such as 
Popular Science, our tools ^ реет 
n spite 


of their low prices, our tools are full 
— and offer full performance and 


ecision 

ERE'S HOW WE DO IT... First, we don't claim our 
tools should sell for five times the price! Just that 
. with the same accu- 
.and will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICITY... AMT tools аге soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save а 
undle, yet we offer a double guarantee bared by 
a 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and large mass 
production facilities plus large buying power all 
work to keep costs down. 
STANDARD PARTS... Our designs use standard hard- 
ware items wherever possible. By aviod- 


i é ing custom-made parts we pass on tre- 
| mendous savings to you. 
o If you are Кайла for power tools 


that perform like units costing many 
times our low prices, order today and you'll be one 
step closer to many hours of woodwor ing satisfac- 


tion. ® ut 


JOINTER-PLANER : . « 4” х 22”, Cast iron 


and steel, precision 
ко adjustable tables. For planning, joints, bevels, 
uts to ys" depth. Fence adjustable 0° to 50°. Steel 
Knives, dual guards. Use ay mo- 
tor. Precision ball bearing paus 
trial model, $14.65 add'l. Wt. 
ibs., f.o.b. factory. 


Bs 
e 
TWO GUARANTEES = 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund, We 
pay the return shipping charges. 


10-YR. FULL SERVICE GUARANTEE 
Any part or parts of these AMT power 
tools (except motor which carries a one 
year arantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 

replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St, Royersford, Pa. 19468 
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AMERICAN MACHINE & TOOL CO., Dept. PS20, 


[] 8" Power Saw at „60 
ence at $6.50 


Standard Rip 
| Long Cabinet Rip Fence at $7.50 
Ball epe 7 Pune at $9.75 
[] Belt Sander at $4 

Disc Sander Attachment at $14.50 


ЕОС 


1 
Please send me the units checked. Payment in full enclosed $ ег 
$5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked, 


Mitre Gauge for Sander at $2.95 [] Long Bed Wood Lathe at $87.50 
Г] Jointer Planer at $54.85 ace dap $2.90 | any lathe 
Г] Ball Bearing Spindle at $14.65 ] Turning Chisels $8.50 | above 
NAM Set of B Turning Chisels $23.00 
BIDEN с еи د‎ tM ME 


Po‏ و ا 
ПШ ш 0000000 0000011 Innes‏ 


c Brand «Ф electric motor 
9; separately full 1 h.p. 17 Ibs. (Purchased 


separ $44.85). With an 
T machine here. f.o.b. factory 53980 


POWER SA 8” tilt arbor saw . . . OSS 
n rips, mitres, culs, com- 


Completely 


pound angles, dadoes, coves, moldings. 
assembled with ground cast iron table, g 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $6.50 add'l. 
Ball bearing model. $9.75 add'l. 
Takes 14 h.p. motor or larger, 
standard lacu attachments. - 
„ Wt. 22 Ibs., f.o.b. factory. 


FREE OFFER, $ 4 460 
cabinet base plans, . 

wilh one piece of y“ "plywood, convert 
your $44.60 saw into a floor model with 
a huge 27" x di hu Takes cabinet rip 
fence, $7.50 ad 


BEIT SANDER ; reee uane 


seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses J, h.p. or larger motor: V-pulley drive 

E and multi-purpose drive spindle. 
Disc sander accessory, $14.50 
add'l. Mitre gauge, "2 95 add'l. 


f 15 ibs., f.o.b. factory. 3450 


WOOD LATHE МЕ fob as 


$75 units. Tubular steel bed rails, ша action tail 


stock, 3-speed pulley. Use any motor. 3 high speed 
ч i chisels, $8.50 
| 4" face plate, 
i sert. 30 lbs. 
огу. § 00 

Set of 8 turning "т" $23.00 59 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4’ model with heavy duty, double 
shielded, chisels. $8.50. на e ота. 3 h gh speed 
turning chisels add'l. 4" face plate, 
$2.90 add'l. 30 ibs., f.o.b. factory. $710 
Set of 8 turning chisels $23.00 
industrial 
` version of 


LONG BEDS) WOOD LATH 


deluxe ball bearing lathe above. Lathe has ball bearing 
live center in tail stock and extra-heavy walled over- 
size bed tubes. Set of 
zx, 3 high speed turnin 
i chisels, $8.50 add'l. 


face plate, §‏ "4 کے 
add'l. 40 Ibs., f.o.b. factory. 8750‏ 90 .$2 
Makes beads, coves,‏ 


000 SHAPER Ki moldings eas. 


and-groove joints, etc. Accurate cuts at high 

Sealed greased-for-life ball "um. 
Less wood. Takes l4 h.p. motor or lar- 
er, standard cutters. tional hold 
own assembly, $4.50 add'l. 9 Ibs., 


f.o.b. factory $9 40 
BUY DIRECT 
s»: USE THIS HANDY 
ORDER COUPON 
NOW 


I 


G.E. “ск?” $39.80 (with other item) 
q 85 rmt separately) 
[] Wood Shaper Kit at $34.9 
m Opt. Hold Down ы ly at $4.50 
" Swing 4’ Lathe at $59.0 
O Deluxe Ball Bearing 4’ Lathe at $71.00 
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Order-by-mail from Airborne... Save up to 90% 
on government surplus and other bargains 


KK Жж ЖЖЖЖ Ж Ж KK Send for new 1980 catalog 
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e Buy Factory Direct and Save - 


| e Thousands In Use е Free Brochure | 
Aircraft, automotive, marina, | 
SUPER MAGNET * hardware, industrial items. Send $1 • Easy Homeowner Installation | 
kite upto 900108. ОП sige) | for 35th Annual Catalog (deduct $1 e Immediate Shipment by UPS or PP 
block. Twice the power of | sd from first order of $10 or more). HELPMATE Equipment Co. Dept. P5280 Baroda, МІ 49101 


Alnico. Never needs pass 
remagnetizing. 4%"Lx ЖД] SALES 60. Dept. PS80, Box 2727 
22" W x 4'4" H. Shpg. Wt. X 8501 Steller Drive, Culver City, CA 90230 
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Я OwnDOME HOME 


— 6 lbs. $24.50 (Stk #3750) کے‎ 
Price FOB Culver City, СА. 50% deposit for А ی و‎ CPP NN MN S ке & ч 
* COD. Send cash, check or money order. Calif. ame; | 
гез. must add sales tax. Master Charge & Visa 4 Address: 
accepted. City: 
God 0 0460050055. State: Zip: 


Cut 6-inch thick polystyrene panels, join them to form a dome, apply steel mesh 
and 2-inch cement. This patent pending new technology allows you to build a | 
beautiful, spacious, super energy saving dome home at a fraction of the cost of 
conventional construction. Let us tell you how in our book entitled, "BUILD YOUR 
| OWN GEODESIC DOME.” Send $5.00 to: | 
КЕТ DOME ENGINEERING Dept PS 3, P.O. Вох 430253, SOUTH МАШ, FLORIDA 23143 
For brochure, list of materials and cost estimate of 32- and 40-foot diameter 
domes send just $1.00 | 


They look expensive. 
They sound expensive. 
But they re not because pun 
build them yourself. 
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Е МЕМ START MAIL ORDER 


E 
di a SAMPLE | 
— n а ———— ' н: IMPORT HOME IMPORT BUSINESS 
» ду, | | Smii a mm FED ee с | I'll send you a free sample import to prove you can 
ne „== ыг тт =т=... T vu = | make big money in your own spare/full time business. 
` трн ether Ed s Йй >= i f No investment in stock. World's most famous importer 


will quide you, Clip this ad, good for free sample and 


big Free Report — tells all! Offer limited to adults. 
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Mail this ad today. THE MELLINGER CO., 6100 
Variel Ave., Dept. A2242 , Woodland Hills, CA 91364. 
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Fuel-Thrifty АТУ $ 


It only takes 

32710 to become 
an exclusive MAX 
All Terrain 
Vehicle Dealer* 
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The Magnificent Schober Electronic Organs. 


Imagine the pride and joy of owning one ofthe world's great organs. And for up to 
50% less than an instrument of comparable sound and quality. Schober organ 


| kits come in 5 different styles and sizes to fit your musical taste and budget. me \ [ 
Mail this coupon today for free information. 6 WHEEL з 
The Schober Organ Corp., Dept. PS-22 DRIVE ko 
| 43 West 61st Street, New York, М.Ү. 10023 | inu) 9mm 
О Send me free catalog. ss E 6 
| Е | — c - ere 
Address. {© 6 € NU 


| City... State... Zip 


And that includes your vehicle 


` Portable Steam Cleaner 


Steam in 60 seconds 


OFFER EXPIRES MAY 31 


F 


Engines Air Filters, Lawn Mowers. | m e пи al " 1, al shanks i. Brand scri 0 | Get the Facts on the Fuel-Thrifty ATV | 
ы ка ксы || ИМ SS не р Мне МАХ Пе rt n 
Mm Auxiliary pump required on low water E | шам piu rock Sats (Limited Time) $52.00 | Buffalo, N.Y. 14206 * (716) 855-2226 | 
Lh Seas | | | 
| WEDCO MFG. INC., Dept. S-8, ES] sec е | 
a we "| U.S. SURPLUS CE 501 Name 
e CON Lane e Box zi SOREN ااا‎ 115 zones Texas 78215 | | 
Address 
A BUSINESS OF YOUR OWN UNIQUE SPORTS CAR KIT | i 
for VW. Fun, Easy to Build... 
PAIR HYDRAULIC JACKS ana چ‎ dp eni SRM ctum sl Laser |! - | 
x Earn while you learn at home. Millions of ee gg c eerie 917 l | 
jacks in gas stations, trucking firms, etc. Dealerships ! | City 
need servicing. We show you HOW. Start Available | | 
spare time in your basement or garage. Ecc State ip | 
YDRAULIC JACK REPAIR MANUAL CO., INC. | d it 
и Р.О. BOX 3 en ISLAND, М. EN | (YOU MUST BE 21 YEARS OF AGE) | 


nF UU NEE Super 


| RUBBER с 
oy ог wie STAMPS 


CALL fj?" 1-800-547-8678 


p^ At your Dealer or 
send Check or M.0. to: | 


(СЕ ы: BURNWORTH TESTER CO. 
TESTER 15 SELF POWERED КЕШЕ 
IT WORKS FOR YOU! KMETE 


Always Include 
Your Zip Code 
When Answering Ads 


$47.75  wonks BEAUTIFULLY 


Easy to assemble kit of cast 


У Haband Presents: 


GENUINE LEATHER 
"WORKAHOLICS 


95 — the shoe 
that never | 


20 strok 
$47.7: 75 Catalog describing this 
and 61 other kite, only | 
Write: Casting Specialties, 
Dept, PS20H Ce g, Wis. 
53012 


| 

| 

Announcing! Put wood veneer on with а | 

Б home iron and new hot melt glue sheeting! 
Fast & simple. Send for free instructions plus | 

| 

| 


saaka di 101 varieties world's rarest veneers а! gives up TAS 
| reasonable prices. Special bargain starter offers at work, 
included. SAVE 25% hurry! 
| BOB MORGAN WOOD, DEPT. РО2К79 at home, 


| 1123 Bardstown Ad., Louisville, Ky. 40204 


x. at play! 
е um Рез 
vs from 

Haband, 
direct 
by 
mail! 


STAINED 
GLASS 


Send 50* for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 

BIG STARTER KIT 


Gio Only $16.95 ppd. 
WHITTEMORE, Box 2065DE, HANOVER. MASS. 02339 


An ATLAS BODY? in] days 


my method of DYNAMIC-TENSION 
Starts giving results you can 
feel and your friends will 
notice. Big, useful muscles, 
Gain weight, if needed. Lose ® 
“pot belly.” Send your name and 
address for 32-page book—FREE. 
CHARLES ATLAS, 49 West 23rd St., 
New York, N.Y. 10010 Dept. P1 


| Here's a shoe 

| that works as 
hard as you do, all 
day, every day! Expertly 
crafted of real leather, the i 
sleek, classic lines are impressively 
correct everywhere. And best of all, they're 
kind to your feet, so no matter how long 
you wear them, they’re always soothingly 
comfortable. Exceptionally sturdy and 
dependable, they even. have oil-resistant 

| neoprene cushion crepe heels and soles for 
all-surface support and safety. 
-Haband’s more-for-your-money features 
include solid-service Goodyear welt 
construction, luxury linings, and cushioned 
innersoles. Available in 

Color: BLACK ONLY | 
Sizes 675 to 13 
in Widths D (Medium) and EEE (Wide). 


аана шинни — Е ا‎ S — —— | ا‎ т К -—— -—A n c i —Á— —Ü 


The s Genuine Leather Black 95 


Top quality AC-DC cassette recorder, 
modified to provide 5 continuous 
hours of recording and playback of 
true fidelity, distortion-free sound on  - 
| each side of cassette for a total of | 
10 hours. Unit has many special built- 

in features. TOK  D-C180 cassette 

| supplied. $155.00* 


Record incoming and outgoing calls 
automatically with this all solid state 
unit connected to your telephone jack 
and tape recorder, Starts recording 
when phone is lifted. Stops when you FCC 4 
hang up, making a permanent record. APPROVED “je 

| Easily installed. No monthly charges. $24.50" ~ 


VOX VOICE ACTIVATED 
CONTROL SWITCH 


Solid state, Self contained, Excellent 
adjustable sensitivity. Voices or other 
sounds activate recorder. Uses re- 
corder mike or remote mike. 214 x 134 
X 34'' $24.95* 


MICRO MINI MIKE ` 
WIRELESS MICROPHONE 


Among world's smallest, solid state, 
self p reet WIRELESS MIKE, Mer- 
cury Bat. furn. Picks up most sounds 
and transmits without wires up to 300 
ft. thru FM Radio. Tuneable. Use as 
mike, ampf., alarm & alert rar 
baby sitter, hot „tine, etc, 2-1/4 x 


2 pairs $39.75 
HABAND COMPANY 


| 

| 

| 

| 

| 

| HABAND COMPANY — 

| 265 N. 9th Street, Paterson, N.J. 07530 

| Gentlemen: Please send me ....... pairs of Black 

1 Oxfords, for which I enclose $ plus 954 

| toward postage and handling. "С" 
Or Charge to: 

VISA Acct# 

| MasterCharge Exp.Date / / . 

| GUARANTEE: / understand that if for any reason 

i I don't wish to wear the shoes after they arrive, I 

| myi бешга ai 070 30 days for full refund of 

| = 

| 

і 

| 

| 

| 

| 

і 

| 

і 


What Size What Width 
| Color | мом E 


Eni | j 
ONLY 5 


| —— — кышы ашыр — ЫШЫ ШЫНЫН ی ج‎ — — —X -——— —-—— -—-— ——X— — — ee ee Ж Ее mmu Deme Guam 


J/4 x 1/2 $24.95 FCC APPROVED iiec a = 
Phone call Adapter $24.50", VOX $24.95*, MIKE $24.95*. | Street abaa a à m B m À B & m а à à Û i аат втв ш 
(* plus $1.00 ea. postage & handling), 10 hr. Recorder | | 
$155.00* C plus $4.00 postage & handling). California Bi I—m—— 
TN add tax. Mail Order, VISA, M/C, cod's okay, | | | | 
quantity discounts available. Money back guar. Free data. | | States сорала dk алаа | 
АМС SALES, Dept. С 9335 Lubec St., Bex 928 ! HABAND of PATERSON 1 


Downey, СА uu, Мим (213) 859-4519 


ii == = a шени: e 


Your home 
workshop 
can pay off 
BIG...::: 


Power Feed 


Planer Molder Saw 


Three power tools in one — 
a real money-maker for you! 


The BELSAW Planer/Molder/Saw is 
a versatile piece of machinery. It 
turns out profitable precision molding, 
trim, flooring, furniture...in all 
popular patterns. Rips, planes, molds 
separately...or all at once. Used by 
individual home craftsman, cabinet 
and picture framing shops, lumber 
yards, contractors and carpenters. 
Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
cost. Saws to width, planes to desired 
thickness, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free 
performance. And is so simple to 
operate even beginners can use it! 


SEND FOR 
30-Day FREE Trial! exciting каст 
NO OBLIGATION-NO SALESMAN WILL CALL 


RUSH COUPON —9ELSAW POWER Toots co. 


820F Field Bldg. 


TODAY! Kansas City, Mo. 64111 


BELSAW POWER TOOLS 


920F Field Bldg., Kansas City, Mo. 64111 


Please send me complete facts about 
PLANER- MOLDER —SAW and | 
details about 30-day trial offer. No 


obligation, no salesman will call. 


NAME 


ADDRESS ——— ———————-— 
CITY 
A TE I lll ll oc 
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| INVENTORY ADJUSTMENT SPECIAL! 
PILOT'S GLASSES AT 
| UNBELIEVABLE PRICES! 


Free! 
Edmund Scientific 
Catalog 


EASY-TO-ASSEMBLE KIT 
ONLY 375 F.O.B. 


For 3'6" diam. Other diams. from 4' to 6' at 
comparable savings. All diams. adjust to 
tlar to-floor hts. of 8'172" to 9’ 6". 


e Impact Resistant 

e Handcrafted 

* Polished Glass Lenses T 
• Hardened Metal Frames 

* Money Back Guarantee 


To order, send check or mone aran {include $1.00 
for postage and handilin ng) to оре» Dept. 308, 
P.O. Box 14206 Atlanta, GA 303: 24. (Please specify 


gold or silver frames.) SPECIAL: Order now and get 
O PAIR for $13 plus one dollar handling charge. 


FREE! During this limited offer. 
Deluxe velour lined protective case. A $3.00 value. 


LIMITED OFFER FROM U.S. OPTICS 


Explore Astronomy, Biofeedback, 
Optics, Lasers, Magnets, Weather, 
Magnifiers, Microscopes, Photo- 
graphy . . . Over 4,000 Fascinating 
Products in Our FREE 100 page color 
Catalog! Send for your FREE 
Edmund Scientific Catalog, Today! 


38 Years Of Service! Build your own 110-Volt WER 


Plant from used parts. Will oper- 
ate lights, power tools, heating 
units, brush-typa elect. motors, 
plus charge batteries and arc 


People who've looked everywhere tell us there 

isn't another spiral stair around that touches 

our combination of price and quality of mate- 
| rials and locii айы, We believe it! 


О Yes! Rush me your FREE catalog! 


CALL OR WRITE FOR FREE BROCHURE: — Name weld. Ideal for boats, 
[To: The Iron Shop, Dept. 478, Box 128, 400 Reed Road, | Address 
Broomall, Pa 19008 Our Tel: (215) 544-7100. City 


State — Zip m 


Clip and Mail Coupon Today to: 
Edmund Scientific Co., Dept. 2020 N-04 
Edscorp Bldg., Barrington, N.J. 08007 


No.156 *?1980 Edmund Scientific Co. 


| 

көн | 

| | 

| Street | : 

| HIGH 

| FLYING 

| THRILLS! 
The amazing 
rotating airfoil 


_— р | 
EL. accept Master Charge and VISA. 


THE IRON SHOP 


MANUFACTURERS 


FREE LB. OF TOBACCO 


for giving my pipe a 30 Day Trial 


RE-LITE 


2 bulb fixture duplicates the charm | 
and increases the light output of a 
double mantle gaslight. Kit in- 

cludes on-at-dusk, off-at-dawn | 

photo control, fixture, bulbs, | 
detailed instructions. Your energy 
savings will pay for this kit in less 
than 6 months. 115 volt kit $29.95 
postpaid, or safe 12 volt kit including 
plug-in transformer, $39.95. 

Dealers and installers inquiries invited. 


Yardlighting Systems, Inc. 
1678 Hewitt Dept. 55* St. Paul, MN 55104 


S5 00 sent 


each prepaid f i i 
The unusual design of this ra dly spinning airfoil 
causes strong lifting forces in ће wind. A GREAT 
| FLYER! Quick, easy to assemble without glue or tools. 
| 17" wide, 7" diameter. COMPLETE KIT includes 
fittings, instructions, 100 yards of flying string — all 
handsomely boxed for gift giving. 
$5.00 each, 3 for $13.50, 10 for $25.00 
Cal. residents add 6% tax 
| Hawaii, Alaska, Puerto Rico, Mexico, Canada & any USA 
rush orders, add $1.50-per order for air shipment. All other 
countries: minimumorder 10 for $30.00 — boxed & shipped 
by soa; prepaid,- 
Send check or Money Order to: 
Же RAFCO, Dept. Ps-20 
3136 Kashiwa St., Torrance, CA 90505 | 


- قاری‎ 
re pet 


US. Patent Bf 
3267941 


" My new principle contradicts every idea you've ever had 
ipe smoking. | guarantee it to smoke cool and mild hour after hour, day 


about 
after 7 without rest, without bite, bitterness or sludge. To prove it, I'll give 
you a Ib. of tobacco FREE when you test smoke a Carey Pipe for 30 days. Write 
today for FREE trial offer. E.A. CAREY, Dept. 462B 639 Academy Dr. 
Northbrook, IL 60062, or call 800-621-5199, (in Illinois : 800/972-5855): 


PLANS d | BIRD, Bex aasaa rame 


PHONE ORDERS WELCOME! 


For a Free Catalog - Write KLOCKIT, P.O. Box 629 * Lake Geneva, WI 53147 
or Call: [414] - 245-6902 - [For 1st class catalog delivery - send 50c] 
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| BATTERY CLOCK А 
| MOVEMENTS. NEW JÍ MINI-BIKE FRAME! 
| LARGER | | 
| SELECTION [|! меи, — NBUY YOUR OWN: 
| QUARTZ #202 & 203 Prices Ever b ||! cs X MINI- BIKE : 
| Dimensions 2 7/8" Lx From KLOCKIT | LN ж ET | 
| 27716" W x1" D. SAVE with #154 | Poo FRAME 1 
#202 - for dials up to * Pendulums! American made 4 jewel Тм “жш Le tor less б n 
| 1/4" thick. е Dials! Battery Clock Movement | - PH 4i than... 30! | 
| #203 - for dials up to ә New ‘‘Mini-Quartz’”’ ee | 1 Save Over $60... Order Factory Direct! , | 
{ 7/8" thick. ® Numerals! Low prices: 1 Mwt. $6.95 Î Now you can buy your own complete mini-bike Ж 1 
Prices: For 1 Mvt, $10.50, iri t 5 Mvis. $5.85 ea. 10 Û | рКоте for only $19.35 complete with broke | 
| v e Chime Movements! Mvts. $5.40 ea | Front fork only $9.95. NO WELDING is re- і 
5 mvts. $8.75 ea., | i side зү : quired! NEW Plans, only $1, reveal step 1 
| 10 Mvts. $7.65 ea. e Wt. Shells! For dials up to 1/4"' thick - | by step details. Bolt together your own | - 
ood т lene shaft анг: zat mini-bike in hours. Ideal for FUN! 
| Free Hour & Minute Hand! Add : Shipping & Handling! ibn ad eco | p Mini-bike plans ....... $1.00 i 
Second hand 5-300 — 35€ ea. | slight extra cost, shipping i C] Frame (with brake) ... $19.95 
dui 1 unit $1.50, 5 units, $2.00 : UM he ры i 
| Shipping Extra. , , extra. | Г] Front Fork complete eee 99,95 [| 
| | | 1 


| Omaha, Nebr. 88134 
Mame... . 
Street. _ ig ace ms 
ty .. —- Ste . р .—. 
Prices are ГОВ Omahe, Mobreske 


only 


Money back 
Guarantee. 


OCKSMITH аш 


In ш, 
Мт ти, 


MN ap 


YOU Can Earn Up To 


Ril 
or a 
FULL TIME 


Youn 
OWN 
SHARPENING BUSINESS! ~ 
Pn. 3 


MACHINE 


SAFES 


....]am packed with the latest in Locksmith 
Tools, Кау Machines, Key Assoriments, Deadbolts, 
Foreign Car Key Blanks, complete line of Safes, | 
Closed Circuit TV Systems, Alarm Systems, High 
Security Locks, Electronic Lock Card Systems, 1.0. 
Cards, Technical Manuals, Code Machines, and 
much, much more! National's Your One-Stop 
Locksmith Supply Supermarket. Most orders 

Shipped within 24 hours. We welcome locksmiths, 
student locksmiths and industrial accounts. To order 
National's catalog send $5.00 (refundable after first | 
purchase of $25.00 or more). Your catalog will be 
rushed to you by first class mail| 
ONAL LOCKSMITH SUPPLY Р.О. BOX 31598 DALLAS, TEXAS 75231 


Very Contoversial Survival Publications (over two dozen! 
on Electric, Gas and Water Meters, Phones, TV, Guns and 
Ammo and Other Vital Topics, including Monthly News- 
letter. By John J. Williams, M.S.E.E., as seen on CBS 

"60 Minutes” (3-5-78). ONLY YOU CAN ASSURE YOUR 
OWN SURVIVAL!! a $1 lapply to first purchase) for 
our Super Brochure 


CONSUMERTRONICS co. 


" 


No Selling, No Inventory...Year Round 
Cash Profits and YOU Set The Hours! 


Yes, there’s a lot of business waiting 
for the man who can sharpen saws, planer 


GO: TITIDILI 2 па | | 
А. — ae: | knives, jointer blades, wood chisels, scis- 
H 4^ s | sors, axes and other garden, shop and 
ч | f* | home tools. 

è electronic minteral/metal detector : Belsaw SHARP-ALL does all these jobs 

¢ Locate gold, silver, coins, rings ... from $59.95 $ | quickly with precision and at a big profit 

50.5. Patented • Call Toll Free for nearest Dealer Џр••• | for YOU. You can become Sharpening 

sj ARN 800-547-6911 e | Headquarters for carpenters, builders, 

H [I ELECTRONICS»e»Free Literature**Dept. РВ-0 : lumber yards, factories, home workshop 


$1011 Pleasant Valley Rd., Sweet Home, OR 97386» eee ec* 


Print For Profit 


Cards; stationery; envelopes; ad- 
vertising: labels; tickets; OSL cards; 
announcements; greeting. sympathy, 
prayer cards; tags, etc. Save money. | 
Own a Printing Business. W 
Wa supply everything direct from 1 
factory. Easy instructions. Also 
raised printing like engraving. 
Have home shop. Add to incoma. 
Send 25¢ for catalog. 


Kelsey Presses, BO-CN Meriden, CT 06450 


hobbyists. And, you can start this Money- 
Making business for less than $50. 
FREE BOOK tells how to start your own 
sparetime business while you are still 
working at your regular job. People bring 
in their work and pay Cash—over 90c of 
every dollar you take in is cash profit. 


Does The Belsaw Pay? 


Кайту 
EXCELSIOR 
== adl 


YOU BET! 


JOIN THESE SUCCESSFUL 
SHARP-ALL OPERATORS— 


*4000 a Year 


" “Think the world of my SHARP-ALL. Am now 
grossing about $4,000 a year part time, and hope 
to expand shortly. Now doing work for the State 
of New York, Carrier Corp., and General Motors." 
Lawrence Stevenson 
E, Syracuse, New York 13057 


Wanted to Retize 


Ш] had dreamed of retiring for years, but was 
afraid to quit my salaried job. 1 had never used 
this type of equipment, but the SHARP-ALL was 
real easy to learn. | sharpened 30 blades my first 
week — without advertising at all, Now, for the 
first time in my life, Î can say that Î am content." 

Farris Cornelius 

Wellington, Teras 79095 


$5.76 an hour 
®@*On Saturdays, my big day, I take in $45 to $55. 
Other days I average lesa, but Î figure I make 
between $5 to $6 per hour... and sometimes more. 
I am presently enlarging my shop, and thank 
B£ELSAW and their fine equipment for making it 
possible. 


SWISS ARMY TYPE KNIFE 


All purpose wonder knife. Red 

* handle. Sturdy survival knife 
with 12 Stainless Steel 

Blades. per- 

fect for fish- 

| ing, camping. 

X hk work and play 

: Guaranteed 


Let Belsavv prove 
YOU can do it — On our 


30-DAY FREE TRIAL OFFER 


You risk nothing by accepting this offer to see how easily you 
can turn your spare time into Big CASH Profits with your own 
Complete Sharpening Shop. Send coupon or mail postcard for 
full details on our exciusive = Day Free Trial Offer! 


Handi 


Westbury Sales P.O. Box 434, 373 Maple Ave. 
Westbury, N.Y. 11590 Dept. Е-2-Р5 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow, 
how we'll finance you. 


BELSAW SHARP-ALL CO. 
T00F Field Building 
Kansas City, Mo. 64111 


BOOKLET! 
Gives full 
details — 
Send for 
your copy 
today. No 
obligation. 


V. О. Miller 
Hubert, North Carolina 285359 


Had to Ruit Жл Job 


= "Bought my SHARF-ALL four years ago, and it 
hes done everything (and more) than you said it 
would. 1 never sharpened a saw in my life, but i 
when I had to quit my regular job, I knew I had 
to have something to do. Now 1 have more work a 
than I am able to do — 1 have as many as 100 I 
saws ahead of me at a time." 
Frank Sartin i 
Grandview, Washington 98330 [| 


SHIVISNAOG - 
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BELSAW SHARP-ALL CO. 
100F Field Buildin 
Kansas City, Mo. 64111 c 


STAIR-GLIDE | Stairway Lift 


America's largest selling stairway lift is the 
ideal solution for people who can't or 
shouldn't climb stairs. 


Rental-Purchase Program 


Please send my FREE copy of your book 
"Lifetime Security" and full details on 
1 your 30-Day Free Trial Offer! 


а 
LJ 
т 
. 
LI 


Easily installed 

UL listed 

Will not mar walls or stairs i 
Economy and Outdoor models available. 


AMERICAN STAIR-GLIDE * CORP. 


4001 East 138th, Dept. PS-020 
Grandview, Missouri 64030 


Ш 1 was disabled by an accident while employed 
аа ап iron worker. They declared me 1005. dis- 
abled and said l'd never work again. I don't think 
I eould work for anyone else but I started my 
sharpening business part-time and now it's turned 
into a full-time job with more work than I can do." 

Rez Stage 

Tampa, Florida 145614 
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100% Disabled i | i 
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Name 
Ш Address 


City State Zip 
Kima MÓN s M T 


Train 
FAST 


at Home! 


If you enjoy fixing things, you're a “natural” 
to make hundreds of EXTRA DOLLARS a 
year in the fascinating business of Lock- 
smithing. Rising crime has increased de- 
mand for service a thousandfold. Yet there's 
only one Locksmith for every 17,000 people! 
COLLECT CASH PROFITS ALMOST AT ONCE! 
ready to make $5 to 
$10 an hour a few days after you begin 
Belsaw's shortcut training. Easy, illustrated 
lessons complete with ALL practice equip- 


You're ''in business" 


ment PLUS 


€ ALL TOOLS YOURS TO KEEP 

€ KEY MACHINE YOURS TO KEEP 
@ EXPERT PERSONAL ASSISTANCE 
© BUSINESS-BUILDING HELP 


badly handicapped, but 
now l'm a 


Glen Johnson, аний, Кап. 


"War injuries left me 
financial success 
ks to 
a Locksmith, than 
your training. Besides, tha 
work is fascinating.. M | ca 
do it anybody can. 


Too! 


Make Up to $10 an Hour—even while learning! 


‚Ве a LOCKSMIT 


enable you to get your share of this always- 
profitable business. Hundreds we've trained 
are doing it. So can YOU. 


MAIL COUPON to discover how Locksmith- 
ing can keep the extra money coming in dur- 
ing spare time —or in your own full-time 
business. Ideal for retirement— good jobs, too. 
BELSAW INSTITUTE, 110F Field Bldg. 


Kansas City, Mo. 64111 
Accredited Member NHSC, 


N. Hunt, Wilmington, Del,—"''| make $50 а 
week extra,’ 


R. Davis, st. Louis, Mo.—''!l cleared $110 last 
Saturday.” 


Ed Boyle, Barnicle Pa.— 10у business going 


BELSAW INSTITUTE, "m Field Bldg. 
Kansas City, Mo. 641 


Rush FREE book, "a to your Future." % йе 


Can Do It: 


Name 
Сап add add $25 i 
to $40 a wenk Address : 
to your in- - : 
enia ..and City State — Zip E 
i77 doesn't cost 

„усш a penny m 

entra! иш иш иш иш иш иш иш 


Good Old American Ingenuity 


QUICK AND EASY ASSEMBLY 


This kit converts a 55 gallon drum (not supplied) 
into a high capacity woodburner. Internal draft 
channel, spark proof, air tight design, allows 
safe, controlled, efficient heat while limiting 
metal temperature of drums to prevent burn 


| through. Use draft control for heating large or 


small areas. Easily heat your entire home. Burns 
over 24 hours. Heavy steel kit bolts together 
quick and easy. Top drum squeezes 60% more 
BTU's from heat normally lost up chimney. Before 
you spend $500 or $600 on a wood heater, try 


| theSotz Heater Kit forunder $60. Within 10 years, if 


the kit cracks, warps or bums up, or if within 1 year 
the drum shows any sign of burning up, your 


| money back. 


| Thousands are used by the U.S. Army, U.S. Forestry 


Service, Federal, State and local government 
agencies. 


Learn to heat water at lowest cost, easiest, safest 


and automatically. Season/dry wood in days 


instead of months. 


Bottom Kit: Send $34.95 (delivered U.P.S.) 
Тор Kit: Send $20.95 (delivered U.P.S.) 


Send for the Sotz News. 


Sotz Corp.: 13609 Station Rd. Columbia Sta., Ohio 44028 


MAN FINDS 
$3,000 IN 
HIS ATTIC 


MINNEAPOLIS (Special) 
A local man made an unexpected | 
and profitable discovery during a | 
| recent move. He dusted off one of 
his father's old coins, took a | 
| pretty plate his wife bought in 
| 1971 for $25. some old stamps, | 
and his son's comic books and 
tried to sell them. After asking a 
lot of questions and writing a lot 
of letters he ended up with $3.000 | 
in his pocket. 

Because he had a hard time get- | 
ting information on collectibles of | 
all kinds, he decided to start a so- 
ciety for collectors that would 
make it easier for people to learn 
how to spot a good bargain and 

‚таке a profit. Right now, he is 
offering non-members the oppor- 
tunity to share the same fact- 
packed collecting kit that has 
helped many people find a small 
fortune in their homes. The kit, 
including the best selling book 

| "Profitable Collecting." is 
loaded with ideas on how to tell 
the value of many of your house- 
hold items, both old and new, as 
well as what to look for when in- 
vesting їп collectibles. 

For a limited time only, this kit 
is FREE to non-members. Please 
send coupon below to: 

Г Calhoun's Collectors 
Society, Inc. 
Dept. 6Y M 
Calhoun Center 


| 

i 

i 7275 Bush Lake Road 
і Minneapolis, MN 55435 
| 


1 State Zip- 
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F Lot 


Beat the Gas © 
Pump and Improve 
Your M.P.G. with 


The gas and money 


saver that really works! 


e Improves mileage up to 30% 

e Government Tested 

e Audio signal tells you of fuel wastes 
e Quick and easy set-up 


Make any car more fuel-efficient 

with Gastell™ | 

You don't have to be told that gasoline 
costs are skyrocketing. And all of us want 
to help conserve. But now there's a low 
cost, truly effective way to stretch your 
mileage and your gas dollars without driv- 
ing less! It's called Gastell™. 


How it works 

Simply stated, Gastell is a revolutionary 
new electronic vacuum gauge that emits 
an audible signal when gas is bein: 
wasted by improper acceleration. Gaste 

actually monitors the intake manifold pres- 
sure to tell you if pressure is too low to 
allow full combustion of the fuel entering 
the carburetor. By correcting acceleration, 
you conserve gas that would otherwise be 
passed through the exhaust system as 
unburned vapor. 


A constant and reliable fuel saver 

In start and stop traffic, driving up and 
down hill, going around corners, on the 
expressway, in virtually every driving situ- 
ation, Gastell instantly tells you if youre 
wasting fuel. And because Gastell fea- 
tures an audio signal, as well as a visual 
one, your eyes never need leave the road. 
For safety and savings, Gastell makes 
great sense! 


Proven effective in independent tests 

Unlike many gimmicks and gadgets you 
may have seen advertised that try to 
capitalize on the gas crisis, Gastell is a 
low-cost, totally reliable fuel saver that 
independently-conducted tests have 
proven to be truly effective. Gastell pro- 
vides an immediate solution to the prob- 
lem of wasted gas—it can actually im- 


Improper acceleration can waste up to 30% of 
your car's fuel supply. Gastell prevents that with 
an audio signal that tells you you're wasting gas. 
It's the low-cost solution to the energy crisis! 


prove your miles-per-gallon by up to 30% 
without reduced engine performance! 
What's more, Gastell also gives warning 
of faulty ignition, carburetion or spark plug 
performance. It's completely safe for any 
car engine. 


For every person, every car! 

Gastell is conveniently designed in preset 
4, 5, 6 and 8 cylinder models and arrives 
with all electrical, vacuum and mount- 
ing hardware, as well as quick, 1-2-3 
instructions. Very easy, 15 minute in- 
stallation. 

Use it for 30 days—and SAVE! 

The remarkable fuel-saver Gastell is 
available during our special introduction 
for just $39.95. Use itin your own car for 30 
days and if not totally convinced that 
Gastell is THE ANSWER to the fuel short- 
age, simply return it and we'll send you а 
prompt, courteous refund. 


Credit Card Customers 
Order Now — 
Call Toll-Free 
800-228-5440 
(In Neb. call 800-642-8777) 


Е CAMBRIDGE 
E INTERNATIONAL Inc. 


8700 Waukegan Rd. Morton Grove, IL 60053 (312) 966-5510 


—  —  —  —  A— — — — ee س‎ 


pr and Mail To: Dept. P28 
O Please send me - Gastell(s) at $39.95 each 
| plus $3.95 shipping and handling. (Ill. residents add 
6% sales tax). 
O Please indicate number of car cylinders: 
9465 06 UB 


| 

| 

| C Check or Money Order enclosed. 

| Charge to: O Master Charge O Carte Blanche 
| 

| 

| 

| 


O Visa © American Express C Diners Club 
Account # Exo) Datë- 


Name | a 


Address 
| City 
| Signature 
| 


State ^p — 


(C Cambridge International, Inc. 1980 


Annual Buyer's Guide 
160 Pages 
Over 500 Photos 


= ‘ASSEMBLE & DRIVE 
YOUR OWN FULL-SIZE SPORTS CAR 


For the low price of an ordinary compact car, you 
can own an authentically detailed MG-TD replicar, a 
full-size Dino Ferrari iook-alike, or а gull-wing 
Porsche-inspired street racer. Altogether, there are 
more than 100 stylish antique, classic and modern 
coach reproductions known as "kit-cars." Virtually 
all are simple one-for-one bolt-on body replacements 
designed to fit a variety of popular everyday cars. 


Now you can get all the important details about 
these practical do-it-yourself money-saving conver- 
sions with the newest, largest, most comprehensive 
super catalog ever published. The Complete Guide 
To Kit Cars gives you 160 fact-filled pages of infor- 
mation about these revolutionary automobiles 
that can be assembled for afraction of their apparent 
value. This giant buyer's guide is packed with every- 
thing from 40 MPG roadsters to fire breathing mid- 
engine VB's e All the models e All the Manufacturers 
e More than 500 photos «In-depth articles ж Prices e 
Specifications « How-to features plus much more! 


* 14 Day Money Back Guarantee * 
== ا‎ — RN 


D $10 Rush 1st Class 
Û $7 Posipd. r6 11 Foreign Air Mail 
Bill to my: O Master Charge O VISA 
Send Today To: AUTO LOGIC, INC. 


P.O. Box 2073, Dept. 603 
Wilmington, DE 19899 


Exp. 
# Date 
Signatu re 
© (print) 
State Zip 


Order TOLL-FREE by phone. 
Master Charge or VISA REQUIRED! 
(800) 331-1000 Day or Night. 
(918) 664-8300 in Okla. call collect. 
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FREE PROJECT 


SUPPLY 

CATALOG 
This special 32 page catalog is packed with 
great ideas for living and giving. Every 
page features kits and components which | 
require only your imagination and a few 
basic tools to create unique household 
items and distinctive gifts. 


*KNIFEBLANKS *GLASS DOMES *CLOCK KITS 
*TOY PLANS& PARTS *TILES *PEGS ‘HARDWARE | 


~ WEDDCR AFT* 


Dept. P520, 313 Montvale Ave. 
WOBURN, MASS. 01888 


Я Record telephone conversations in your 
J office or home. Connects between any 
J cassette or tape recorder and your 
J telephone or telephone LINE. Starts 
1 automatically when phone is answered. 
Я Records both sides of phone conversation 


| Stops recorder when phone is hung up. 


| This device is not an answering service. 
Super Powerful 


Wireless Mic 


| 10 times more powerful than other mics. 
й Transmits up to % mile to any FM radio. 
1 Easy to assemble kit. 15V battery (not incl.) 


NOW! Get in on the 
PROFITS in a: 


REPAIR! 


Work part time, full time — 
right at home — we help 
you every step of the way. 


No doubt about it...as a small engine pro, you can cash іп 
en the huge demand for qualified men in one of America's 
fastest growing industries. You'll be able to command top 
hourly rates of from $10.00 to $15.00 per hour—and that's 
Pe or labor. A simple tune-up earns as much as $17.50 for 
ess than an hours work, and parts, engines and accessories 
will add even more to the p 

Plenty of business waiting for qualified men. 

46,000,000 Small Engines Are In Use Today! 

That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With fully 
accredited Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. People 
will seek you out and pay you well to service their lawnmowers, 
tillers, edgers, power rakes, garden tractors, chain saws, mini- 
bikes, snowmobiles, generators, des ‚рап Sprayers, Snow- 
blowers ...the list is almost end | 


Professional 

Tools And 
Equipment 
PLUS | 
HP Clinton , 5. 
Engine... 4 


..All YOURS TO KEEP— 
All At No Extra Cost! 


NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. You can master this profitable trade right at home 
in your sparetime. Lessons are fully illustrated...so clear you 


can't go wrong, and with our famous 'learn-by-doing' method 
ovis practical ‘hands-on’ experience. We also show you 

to get business, what to charge, where to get supplies 
wholesale...all the inside tricks of the trade you need to 
assure success right from the start. 


Send for FREE Facts —Do it TODAY! 

NO Obligation - NO Salesman Calls! 
You risk nothing by accepting this offer to see how 
easily you can learn the skills you need to increase 
your income in a high-profit business of your own. 
Just fill in and mail coupon below (or send postcard 
with name and address) to receive уы information 
by return mail. \\ 


BELSAW INSTITUTE 
530F FIELD BUILDING 
KANSAS CITY, MO 64111 


Accredited 


g BELSAW INSTITUTE à В АГ 
530F FIELD BUILDIN Member 3 2 

g KANSAS CITY, MO BAIN Зоо? ы at - 
i L] YES, please send me the FREE booklet that 

Eh ET TET 

Г [5 re is 

i that No Salesman will call on me. “a 

F NAME i 

pot 

M city it 

| 
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Build the world’s most oR 


* And save for years 
E come. 


Domes gandes shell package ii is y =. 


deliv ee sode: " 
elivered, ready to assemble by one or two people KT ON 
using only simple hand tools. No skills BORRAR V. ON 


Our completely engineered home shell packages meet 
all Viele codes des beri cancans. ا‎ save 
significantly on construction costs and up to 50% or 
more on energy costs! Prices start at $3995. Send MONTEREY DOMES. 
54. 00 now for our 80 page catalog and planning kit! ^ Geodesic Homes for Living 


O Please шан me your 80 e 
К odor oaoa ani ат ME | 
| ADDRESS | 


kit. | am enclosing $4.00. 


j Bo Sene me ө Montaroy CITY, STATE, ZIP. | 
Domes Assembly Manualforan Mail to: Monterey Domes, Dept. 222 
additional $5.00. P.O. Box 5621, Riverside, CA 92517 | 


Guest Bed On A Shelf! 


4%. STATA 


Original “27595. 
Velveteen 


Stores Easily on 


T: = 


Please send me the following AIR BEDS): 
$49.95 


зто Sensual.. „Adjusts to your comfort. The Air 


Bed offers a revolutionary slee oping experience. Gently, Û Twin Size (Item 2339) 

but firmly supports you with 100% air. Features air coil O Double Size (Itam 2354) $69.95 
construction with multiple controlled air chambers that O Queen Size (Item 2360) $79.95 
hold your body evenly and independently. King Size (Item 2374) $09.95 


О 

Add $4.95 per bed for shippin 
Û AC Air Pump (item 0004) 
O DC Pump-12 volts-(Item 0005) $29.95 
ELT ЧАМА 
in minutes with most air pumps or cannister vacuum. ec Encio arge ! . 
(High-power air pump avaliable--optional .) Made of sturdy | О MasterCharge ПП AmericanExpress O Carte 


bed for holiday and vacation visitors...and it stores easily. one Insurance. 


Take The Air Bed camping, in your van, on your boat, in 
your summer home; sunbathe an float on it! 
Available in twin, double, queen and king sizes. Inflates 


Turns any room into a guest room. The'ideal portable | Аа 


= auge poly vinyl, cleans with soap and water. Repair kit ЕГ Visa O Diners Club Blanche 
pum adapter included. Card No Exp.Date 
"Don't e mislead ri imitations: insist on the original,- 

red vélveteen The Air Bed. 10-day Free Trial. If not | Name 
sali. return it within 109 8: phe joies deal E 7 Address 

DITCARD Residents 

CALLTOLLFREE: 800-648-5600 800-992-5710 [ city . 
OPERATOR NO. 48, 24 HOURS A DAY, 7 DAYS A WEEK | State Zip 
790 Maple Lane, Bensenville, Illinois 80106 Sionáture = 
Contemporary Marketing, Inê. 
Contemporary 790 Maple Lane. Bensensile. i IL 60106 
Marketing, ‚үк. PSMD-032 © CMI 1979242 
= A a. ee ai Diu ee ыны Duy 


EQUIPMENT AND 
TRAINING NO OTHER 
SCHOOL CAN MATCH?! 


EXCLUSIVE! TRAIN WITH 
THE NEW H89 NTS/ 
HEATH ALL-IN-ONE 


Explore micro- 


computers, digital f ый B | | | — NTS's Master Course in 
systems апа more, | 555556 ieee ЖЫ Wr. — ries 
with state-or the-art | Шон M o oe toy ass 
equipment you EN V ae PA innana eric hs Né 
build and.keep! чы miana ' i кек еп 


do most desk models), two 
Z80 microprocessors, 16K 
RAM expandable to 48K, 
professional keyboard. 


NTS/Heath Digital Receiver 


The new H89 (pictured above) is here 
and NTS home training has it! An exciting 
way to explore the very latest in 
microprocessor technology. | 
Of course if your interests lie in other 
areas of electronics, NTS has 14 programs 
to choose from. And they include the widest digital color TV (25" diagonal with optional 


Our new full color catalog shows you 
what each course covers, and identifies 
every unit of equipment included. Send for it 


array of solid-state and digital equipment programming capabilities), digital test today and discover for yourself the many 

ever offered by any home-study school. | equipment, an NTS/HEATH digital stereo advantages of NTS electronics training, and 
Besides the latest In microcom uters, receiver (70 watts per channel), plus much how you can benefit. 

students may work with the NTS/HEATH | more field-type equipment to make your 


training exciting and relevant. 

Each NTS program uses step-by-step 
lessons and manuals to bye: you through 
experiments, testing, and kit building as you 
develop skills. The NTS Project Method of 
training is one of the many reasons 
students quickly acquire practical 
know-how. 


NATIONAL Ge) SCHOOLS 


TECHNICAL-TRADE TRAINING SINCE 1905 
Resident and Home-Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 


NO OBLIGATION. NO 
SALESMAN WILL CALL. à | 


APPROVED FOR 
VETERAN TRAINING. 
NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. 
Check card for more information. | $ 
Ии Кп КШ EE Ee E | 


NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Dept. 202-020 
Los Angeles, Calitornia 90037 | | 
Please rush FREE color catalog on course checked below 
О MicroComputers/MicroProcessors Г] Audio Electronics 


O Communications Electronics C Auto Mechanics 
[ Digital Electronics Û Air Conditioning 
П Color TV Servicing О Home Appliances 
q МИШӘ сс usu sanati жы Al i 
Address Р Е 
J Apt. City 


ee ЖИЙ Ê 
Г] Check if interested in G.I. information. 
О Check if interested ONLY in classroom training in Los Angeles. 4 


Since 1928 


ONE-MAN } 
PORTABLE D [m AA 
SAWMILL Of Its Kind In The World! 
If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important building 
projects. The Belsaw goes right to the trees and 
turns out smooth, true-cut lumber... even begin- 
ners get excellent results. Just one man (no crew · 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices. For 
power use tractor PTO or other low HP diesel or 
electric unit. Factory-direct selling keeps price low, 
and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 
and NO Salesman Will Call on you. Do It L Y! 
BELSAW MACHINERY CO. 


„д 


| 3125 FIELD BUILDING | i 

| KANSAS CITY, MO 64111 - 

Please send all facts and details in p 

your FREE BOOK “How To Saw l 

Lumber”. I understand there is No W 

| Obligation and that No Salesman will 8 

WES call on me. - 

! Name - 

| Address - 
Ity-: 


(|^ BUILDING — 
Е CLEANING 


Chemicals & Equipment — j 


I — 


er: 


= CLEAN • Brick * Stone 
xc * Aluminum Siding F 
— ] Instantly, Safely. Low Cost | ^ 
- Spray-on, rinse-off method. ЕЁ 


Factory training provided. | _ 
Send for FREE booklet, Е 


complete details. 


Write or call (216) 282-4727 f 
National Surface Cleaning Corp. |. 
4959 Commerce Parkway PS-2 | | 


Cleveland, ОН 44128 


| TURN SAND & CEMENT INTO 
$100.00 A DAY ria 


EARN BIG PROFITS— 
Over $20 an br ims d 
manufacturing Colorful 
concrete Bar-B-Cues — 
Right in your own 7 
back yard or Ф: 
arage. Full or 
rt time. All 
materials avail- 
pee dom lacal 

uilding su 1 
We dd a Pet 


раскаде For a Small Investment 
for outdoor barbecues now gn 


Demand by leans and 
bounds...and the BIG PROFITS are yours by fe melding: 
Act now. Get full information 


RPT MFG. Dept. PS-20 3537 Limekiln Pk., Chalfont, Pa. 18914 


75 MP 


TOP SPEED OF 90 MPH! 
1,125 MILES OF DRIVING 
(from a 15-gallon fuel tank)! 


That's the kind of high-mileage, 
fuel-pinching performance you 


| 'can get — right now — with the 


amazing HYBRID ELECTRIC 
CAR! What's more... you can 
build it yourself! 


HOW IT WORKS 


G! 


=== 


AUTOMOTIVE 
BATTERIES 


5-HORSEPOWER 
GASOLINE ENGINE | 


DC PULSER AMD =“ 
MOTOR CONTROL 


The layout of the new drive system. 


All you do is take your existing car (or buy a used body) and replace its 


original power plant with a small 


as-powered lawn mower engine. 


(That’s right, a lawn mower engine!) This engine drives a generator 
which, in turn, supplies the vehicle’s drive motor with electricity allow- 
ing you to travel at speeds up to 50 MPH. 

When more power is needed, four automobile batteries — hooked up in 
series and fed by a 100-amp generator — give you plenty of kick for passing, 
climbing hills, and for running at higher speeds (up to 90 MPH)... and to 


help save normally wasted energy, a 


regenerative braking circuit auto- 


matically converts the drive motor into a generator that feeds and charges 
the batteries while the vehicle is decelerating! 
Your total cost — by buying your own parts and building it yourself — is 
under $1500. Your first year's benefits alone — in fuel savings and in hassle- 
free driving — will more than pay for the car! 


GET ON YOUR WAY TO HIGH-MILEAGE MOTORING . . . NOWI 


THE MOTHER EARTH NEWS? — the national magazine long recognized 
as a leader in alternative energy — offers you a detailed, step-by-step set 
of plans for making the HYBRID ELECTRIC CAR. The come ete package 


includes the plans, bill of materials, and list of suppliers. 


he plans sell 


for $15.00 and come with a no-risk guarantee. To order simply fill in the 
coupon below and mail it — along with your payment — to: MOTHER'S 
PLANS, Dept. SP, P.O. Box A, East Flat Rock, North Carolina 28726. 


Enclosed is $15.00 


Please send me the HYBRID ELECTRIC CAR plans. | understand that | have 10 days to examine 
the plans, and if | decide not to use them, | can return them for a full refund. 


Ship To: 
NAME ADDRESS 
CITY STATE. ZIP 


CHARGE IT TO MY О MASTER CHARGE OR О VISA CARD 


NAME ACCOUNT NO. 


MASTER CHARGE INTERBANK МО. — — —SIGNATURE 
Add $1.00 if you wish to have your plans sent first class. 


North Carolina residents add 4% sales tax. 


MOTHER'S PLANS, DEPT. SP, P.O. BOX A, EAST FLAT ROCK, NORTH CAROLINA 28726 
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START 
MAKING CHEAP 
*HOMEMADE FUEL." 
STOP 
WASTING MONEY ON GAS. 


| 

| 

| 

| 

| 

i 

| 
Step-by-step instructions how to: | 
• convert your car's engine to | 
operate on alcohol. | 

• produce your own cheap | 
"Homemade Fuel." | 
Send only $10.80 | 
for the "Homemade Fuel" Book. i 
| 

| 

| 


SEGO ENERGY 


Box1290B Palisade, Colorado 81526 
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EXPIRATION DATE , 
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COUNTERFEIT GUNS 
BLANK-FIRING (етте 


AUTHENTIC! FULL-SIZE MACHINED METAL PISTOLS CANNOT BE 
MADE TO FIRE REAL AMMUNITION. These Geant пра расне Are 


Send 0-U50-2061 O U50-22BC O FREE COLOR CATAL 
Chargeto: OVSA O MC ПАХ OCB ODC 


(LIST ALL NUMBERS ON CARD, INCLUDE EXP. DATE} 


NAME 
ADDRESS _ 


CITY / STATE / ZIP 
ШЕШЕН MONEY BACK (LESS POSTAGE) IF NOT SATISFIED 


Super Magnet Lifts 100 Pounds 


Powerful, pocket-size magnate lilt up to 100 pounds 
solid steel. Tested & proven en steci block? St. (por Absit 
any other magnet ef compar Stee Sue Curs Tieturi hurt 
ng. Do amanng stunt, Fah wider water. TORO unes 
2 sizes & styles: 5O Ih htt т күт! T2 long. $3. 75 each, 
100 tb. ift magnet, 4 leng wath handle, $5. 95 each, 
Add $1.00 “л & handing Johnson Smith Co.. 


Оми. 212, 3 Automation, Mt. Clemens, Mich. | 
48043 
Wire | Tool 
E Work wonders with any мша! Maisi tul 
eee bess, CURE гырт: ur [i ил. 
EN at t ie tre Wake fal & i ИТИ, 
fies dor Fere, shop, obfece, src. Pocket 
зше. low Cost, sumple in design, vat mant im 
performance. Use coat fangqers ca zr, Гү 
apeti nr cnp er var ий To d. a tr m an 
Fonoks BUE US, Figs ‚ hündie “ton ido 


signs. etc - a ign y бш WOW Fasc 


fun, $2.95 sach. "2 for $5. 25. Add 75€ 
shipping & пар. Johnson Smith Co. 
35075 Automation, Mt. 


Dept. 112, 
Clemens, Mich. 48043 


Self. Stik Rainbow Letters 


Only $2 50. Diffraction Mylar Metallic Letters. Ar- 
Паст in a rainbow spectrum of daring & changing 
cols. For any do it yours f oti Use or doors 

mail bosses. Sui cos Campers. LETS, Г cre ilic Fal 
caries: signs, CB let nj. ctc. ТООТ uses just 
peel off & stick ae any "amus surface Pack con. 
tains 108-1" ters, nuriters, symbols. $2.75 
each, 2 for $4. 95 Add 766 ahippun & handing. 
Johnson Smith Co . Dept. 112, 35075 Automation, 
Мт. Clemens, Mich. 48043 

BIG NEW CATALOG OF 


youl ТЕТРИ 


Things You Never Knew Existed „ 
: Sand Todas Тог FREE ада lamaus catalog Latest Editon Fun for all 
^. ages Thousands of sapshed customers. Pages of nowahies, bargains, 
Р ГА b.  Wedgers E Apart HEEE. жасса y, piahi y elitum E 

^ bánh. | affuce arial Aami. pokes. Picha, nage. 

* phota ее mort. ergs, анато es erm, же, лч || 
i, ek shel emidems. many moe Send name, asddesss, np. TOC 

\ = EEN for maiden ü 
=== Johnson ‘Smith, Dept.112, Mt. Clemens, Mi.48043 
lan ип ш ELI mw mm mm tt = | oe d 


ao... Only $49.95 plus $3 p. & h. for 
Hst adaptable cone, or $99.95 


Splits 
EASIER & FASTERI 


iig plus $5 ready-to-attach to hub of | 
EF" car or light truck (specify vehicle ). Pa.— 

send 6% sales tax. Free info—send stamped | 
self addressed envelope. Good Products, 
Route 3 Вох 88-A PS, Kutztown, Pa. 19530 


CONPLETE 


COURSE 


- KF CONTAINS: LOCK PICKS, CAR OPENIWO TOOL, LOCKS, FILES & KEYS | 
COUNSE COVERS: LOCA PICKING, MASTER KEYING, KEY IMPRESSIONINO, AE KETI 


oday a trained Locksmith can just about [ RATIONAL LOCKENNTH UP? 


mite his own ticket. Lockamitha average "po. BOX 315 
5.00 an Hour. Learn athome- Earn as you | DALLAS. TEXAS 75231 


cing. All keys; locks, picks; car tools and 
pecial equipment supplied. Zooming 


гп. Fast easy course that trains you by = С] sane coum sine INFORMATION 
Lco». ND FREE LESRÓN 


NAME 


rime i$ everywhere, everyone is seeking 


reater protection. Cash in at once, train 9 | avoness TORRE E el 
і home - Earn extra $$$ right away. Send Cm | 


exciting facts and a Free Lesson - No 
bligation or Send $49 95lor complete Kit, STATE 


. $1.75 shipping & handling. Texas reai- 
ents add sales tax. С.О O, accepted. 10 
ay money back guarantee, 


1-800-527-4128 
MASTERCHARGE — BANKAMERICARD | 


иш ЫЫ Е‏ ت 


RICKA DUO-WHEEL CONVERSION 
KIT AND FIBERGLASS FENDERS 


The ultimate 
in safety 
protection for 
your family. 


RICKA MFG. 


New wide tire adap- 
' ters & fenders to fit 
| most mini - ê, 4 å 
` 1 ton trucks. Simple 
bolt on installation. 
Increases traction, 
tire capacity & life. 


=m 4m СЕРТ. RPS-2 
on wa Pequot Lakes, MN 56472) 


10 YEAR 
Guarantee 


yo 
CUSTOM made models selling bor 
more! Hand polished imported surgical 
steel blade has SAFETY LOCK to prevent 


accidental closing. Expensive Расса 
. SOLID BRASS bolsters 
ular 4" size (7'^" open). 
IN 10 YEARS WE 
WILL REPLACE AT NO 


4 Dept. W- 2016, 
90413 5 Western Ave., 
Chicago, Ш. 60620. 
Mail orders only. 


= E кч. "Lad. i ar 
А = E Es p 
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TOLL-FREE ORDERING | 


Tm 


Call Toll Free 
800-257-7955* 


& — Offer or Write; 
General Engines Co. 


5638 Mantua Blvd. 
Земен, NJ 08080 


OWN your own FW. 
| MAIL ORDER’ A % 
‘Wholesaling go Ж, 4 
Business — 


и] Buy at Rock Bottom 
;3| Below wholesale 
€ | АГУ 


your cost! 

No previous ex- 
erience needed. 
ake Staggering 

Big profits im- 

| mediately. Get 

orders by MAIL, 
bart plan, tlea 
ets, wagon 


[pee |+ 


Velvel Framed Panta more—we show 


ii, YOU how, 


Em FM - 
e z 

Mg 

Y 


ep ЖШ 
Specialty Mei Merchandise Corp. 
6061 De Soto Ave. Dept. 237-86 
Woodland Hills, CA 91365 


И Мате 
і Address 
City 


quip f 
1 тч 
М 

| 
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THE WORDEN SYSTEM 
SECTIONAL LAMP SHADE FORMS 


Simple - unique - con- 
struction method. Make 
beautiful Tiffany style 

| \ lamp reproductions. 
Over 70 ANTIQUE De- 

1 signs. At most stained 


glass shops. Big illust- 
rated color catalog. 


$1.00 PPD (509)-854-1557 


H.L. Worden Co. PS 80 
P.O. Box 519 

4 118 Main Street 
Granger, WA 98932 


For this FREE BOOKLET p = Ww Бү 


ISERVE‘ENERGY 


ЭН ИШ ИШ ТШ ПЕН ЭЗИШ ШЕШ) LL bL Е = 
Electrify your Bike... 


PEDALPOWER-Exciting new powerful electric drive for 
bikes. Tames tough hills. Be independent. Shop when 
you want. Fits all bikes and adult trikes. Easy to use 
and install. Beat high gas prices. Recharges over- 
nite at home. Travel 100 miles for a dime. 


Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 


without pedaling. Noiseless, non-polluting. Vir- 
tually maintenance-free operation! 


Thousands in use today by senior citi- 
zens, students, housewives, workers, 
handicapped and professionals. Call to- 
day or write for free booklet with com- 
plete details on PEDALPOWER motors, 
Take-Apart Electric Bikes and Adult 
Electric Tricycles. 


FINE GRANDFATHER 
CLOCK KITS 


STARTING UNDER 


3220 


пашаа movement 
and dial) 
® Factory direct 
prices 
e Heirloom quality 
* Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
e Easy to assemble, 
parts pre-cut 
e Solid brass West 
German chiming 
movements 
* Money back 
guarantee 
* Prompt shipment 
MASTER CHARGE and | 
BANKAMERICARD/VISA 
ACCEPTED 
Write for FREE 
color catalog 


EMPEROR? 


CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 338 Emperor Industrial Park 
Fairhope, Alabama 36532 
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Everywhere you go, you have been within 
arms reach of the secret of your personal in- 
dependence- without even recognizing it. 1 
mean a business of your own-one that can 
never be taken away from you- make you free 
from bosses-and financially independent. 
I’m talking about a multi-billion dollar busi- 
ness, one in which the big companies cannot 
enter because of your local, personalized ser- 
vice. The most intriguing thing about this 
business is you don't need experience. We 
supply everything. And, can show you how 
you can actually have this business FREE! 
Kismet of course means “Fate” or "Destiny". 
It's very possible your future destiny could be 
tied into what you have just read. But, it re- 
quires action on your part to find out. Send 
the coupon today and we'll mail full par- 
ticulars FREE and no salesman will call. Or 
send your name on a postcard to: 


Rubber Stamp Div.- Dept. R-3-JB 
1512 Jarvis Ave.- Chicago, IL 60626 


Burglar -Fire Protection 


Protect Your Life, Home, Business, Auto, etc. 


= Our catalog shows how, Install your own 
alarm systems and devices and save $355. We 
offer FREE write-in engineering service. 


FREE CATALOG "atiyni эч 


FOR FASTER SERVICE- CALL TOLL FREE 
800-621-5809-24 hours a day-7 days a week 
In Illinois Call- 800-972-5858 | 


Rubber Stamp Div.- Dept. R-3-JB 1! 
1512 Jarvis Ave.- Chicago, IL 60626 FREE - 


Please rush complete details on the business that 
could be my destiny. Include details on how I can get 
the business FREE! Everything you send is free and 
no salesman will call. 


Name a ci epa ees 
Address - э шен С. Ч 


City/State/Zip ets сыш 


BUILD YOUR OWN HI-PRESSURE WASHER 
SAVE! di $4699 £ SS 


WHILE THEY LAST! | 
WE ACCEPT MASTER CHARGE AND VISA 4 
COMPLETE KIT AVAILABLE. IN: F 
CLUDES HIGH PRESSURE PUMP, = 
GUN, HOSE, SOAP INJECTOR, ETC. H 
MOTORS AVAILABLE. | MEM 

SEND FOR FREE PLANS. ee ee 


KIM MFG. 2555 S.W. BLVD., K.C., MO. 64108 pert. PS 


STRUCK-KIT SE 


Full track 


k aet РЯ or de‏ 7 ا 
"a^ com Ж. EM EM zs al а ра‏ 
ч > + uni E Ж a д‏ 


Mo PES? > 
Magnatrac outpulls, outpushes, outworks wheeled 
garden tractors especially in slippery conditions. Kit type tractor 
(can be easily assembled on a weekend) saves you money (Duy 
factory direct). 16 hp., 4 speeds forward and 1 reverse. Over 30 
heavy-duty attachments incl. moldboard plow, dozer blade, 
snowblower, mower, tiller, hydraulic or electric front-end loader, 
ww; backhoe. Similar attachments available for our lower cost, 
255 __ highly popular Mini-Dozer. Both Tractors offer you great odd job 


ec 


PORT YOUR OWN HEADS! 


BEA 
CHIMNEY SWEEP 


Your Own Business: A chimney sweep can clean a chimney 
with the August West" System in one hour. Nationally, the average 
charge is $40.00, 


А Growing Need: 
The energy crisis has 
resulted in a dramatic 
increase In wood burning. 


Wood smoke deposits fam: 
mable creosote in chimneys. 
Regular cleaning іє necessary . 
to prevent fire damage. 


The August West* System: 
More sweeps use it than any other method in 
the country, 


Send for our free booklet, or call TOLL FREE 
any time and ask for “The August West Story.” 


| | Asklor —— 

800-648-5311 == 

(In Nevada (B00) 992-5710) | 
August West Systems, Inc. 

Box 603 — Dept. QMN 

Westport, CT 


1 Increase 

lU RC = Power 

| 05, a and Fuel 

| W^ Economy 
NEW MERIT PORTING KIT 
gives professional results. 
All you need is a 1/4" drill. 
35 pc. kit includes illustrated 
instructions written by a pro 
engine builder, and all the 
tools you need for a perfect 
porting job. Also for general 


metalworking use. 
ORDER BY MAIL 


Add $2.00 postage $2095 
ERIT ABRASIVE PRODUCTS, INC. 


Dept. PS, 201 W. Manville, Compton, СА 90224 


4 3 in Spare Time! 


Son od Want а new career but can’t 
take time off from job or reg school? Now you can 
learn drafting at home in spare time. No previous exper- 
ience Bondet. Say ши Prong ag course ex- 
plains everything s y-step...learn by ing at your 
own drafting board. Course includes lessons, books, draft- 
ing board, precision instruments . . . every- 
thing you need for a fast start. Graduation 
j from this course does not insure that you will 
{ get а job. To find out how our graduates have 

= Попе, send for our job placement record, 
= Write for FREE FACTS. Мо salesman will cali, 
NORTH AMERICAN SCHOOL OF DRAFTING 


$2995 


WINDWATCH™ | 
ANEMOMETER —WIND VANE 


E 


E Hu 00 and resale opportunities. Send now, to: 
| MINI-DOZER. ^ 
— PERSA м pr DM en n 


Pu 


UNCTUS X | STRUCK KIT, Dept. PS20 Cedarburg, Wis. 53012 n Neon lights in indoor indicator show wind speed and direc- 
qe m I (J Catalog showing Struck Tractor Kit construction & | tion. Decorative indicator with gold dial in dark mahogany 
nap EU С dst | uses (specify Mini-Dozer or Magnatrac) — 50¢. Both І case. Designed for desk or wall mount. Outdoor instruments 
oN ee [| ELA. 
WW — ) P d [] Pians for fabricating Struck Tractor (specify Mini- k — idee anii 
WE y m Mars iri Dozer or Magnatrac) from local materials ary oo, ! to roof or pole. Comes with wire and ry س ااا‎ 
le я | Both plans —$1000 (Refunded on any purchase.) heap diia miei rie diras ; руле аф Fha 
Ed el ara = | Мате. | year limited guarantee. 15 day trial. Satisfaction or money 
sateni Т ^ дый _ f Address mn m n back. Only $29.95 plus $2.00 shpg. Check, Visa/Mast. Chg. 
EL ARR i E d е. | Cit Stat 7 І Give Number and Expiration Date. Immediate Delivery. 
бё” ew nM i І y, ale, ip .— — a — | Dept L-9 104 Heimann 
ET | -——-—---QBRALERINQURIESINVIEDDDIIIIIIZI-AJ |  WINDWATCH МЕС. san Antonio, Texas 78208 


7 AUTOMOBILES 


MIRACLE CARBURETOR Vaporizes 
заз 100+ MPG. Drawings, Details 
$8.00. Money Back Guarantee, Carbu, 
Route 1A, Hitchcock, SD 57348. 


CATALYTIC CONVERTER ruined by 
eaded gas? Need replacement? No! 
Restore using readily available chemi- 
‘als. $5.00 for instructions with tech- 
nical references. L & N Research, P. О. 
Box 254, Canton, CT 06019. 


LEGAL Alcohol Fuel  45c/Gallon! 
Solar/Conventional stil plans. Mash 
formulae, Operate car, home. $10.00— 
RDA, Box 873, Concord, NC 28025. 


LECTRICKAR —Convert VW's, Fiats 
о Electric 50 MPH. Plans $25.00. 
information $1.00. Robert Bucy, Box 
28794, Dallas, TX 75228. 


NEW CAR FREE YEARLYI Workable 
SECRET method. FREE Information. 
T vU Box 28101-L, St. Louis, MO 
63119, 


GASOLINE MILEAGE INCREASED 
DRAMATICALLY! Details FREE! Toll- 
free recording, 1-800-446-8289 any- 
time. Techneering, Box 12191C, Nor- 
folk, VA 23502. 


WINDMILL Electric Car. Engineer 
Drives to Work Free. For Plans Send 
$4.00. Hadley, 2100 3rd Avenue, Seat- 
tle, WA 98121. 


HOW TO INCREASE MILEAGE! 60 
WAYS-GUARANTEED. Instructions 
$3.00. Mansfleld Enterprises, Box 2661 
CRSB, Rock Hill SC 29730. 


REDI-SET® speedometers save auto 
owners hundreds. Replacement unit: 
simple in-out instructions, proof of 
repairs included. You specify mileage. 
Free proof. Ohio Valley Speedometer 
supply, P.O. Box 22377-PS2, Louis- 
Ville, КҮ 40222. 


GASOGEN WOODBURNING SYSTEM 
POWERS VEHICLES on Woodgas! Two 
Kilograms of Wood Equals Liter of 
Gasoline! Simple, Economical Construc- 
tion, Complete Plans: $6.00. Glenvale, 
TuS Tant Station D, Toronto, Ontario 


PROPANE Conversion Questions - 
Answers. Save Time/Money. $5.00 
Box 411, Montesano, WA 98563. 


CUT DRIVING COSTS. Yearly record 
of your gas, MPG, repairs, more. Pock- 
et size vinyl holder. $5.00 plus $1.00 


postage. Guaranteed. шама, 4842 
Ainslie St., Chicago, IL 60630 | 

GASOHOL GUIDE, PLUS alcohol- 
making manual. Both, only $2.00. 
Gormett, 5133 Fairhill, Philadelphia, 
PA 191 20. 

YOUR CAR will run on wood. Mine 
does. Complete instructions, plans, 
photographs, $9.50. R&R, Box 458, 


Hilisboro, NM 88042. 


TRUE or Falso? 50 MPG carbure- 
tors. Box 206-8, Berea, КҮ 40403. 


WHY Change Oil—The author runs 
his cars over 100,000 miles without 
changing oil. Send '$2.00 - P. О. Box 
39, Ridgway, PA 15853, 


MOONSHINE Alcohol Fuel, Legally 
Made on Kitchen Stove. Instructions 
$3.00. МАЕ, Box 24949-PS2, Nash- 
ville, TN 37202. 


ТА ELECTRIC VEHICLES 


75 MPG! 
Amazing Build-It-Yourself Hybrid Electric 
Car can travel at 90 MPH... 


erials list sources) are avail 
able from THE MOTHER EAR H NEWS. 
Send Check or А Order to 


MOTHER'S PLANS 


Dept PSC, P.O. Box A 
East Flat Rock, NC 28726 
2 AUTO SUPPLIES & 
EQUIPMENT 

SNO-BLONKTM — Finally, a device 
that makes installing Sane chains 
easy! Money back guarantee, $12.95 
(Calif. res, add 78c tax). SNO- BLOK 


CIRCLE, IRVINE, CA 92714. 


ALTERNATOR Generator 
Book. Details: Hedelund 
7905 Barkentine, Las 
89128. 


HYDRAULIC JACK Repair Kits, Parts 
and Supplies, Far $1.00, Hydraulic 
Jack Packing & Co., General P.O. 
Box 3, Staten 1209 МҮ 10314. 


Rebuilding 


Engineerin 
Vegas, NV 


CLASSIFIED ADS $5.50 per word, per insertion. Minimum 
10 words. Payment with order, or charge to your Visa or 
Master Charge. First word in bold capital letters, rest of 
ad upper & lower case. Other bold cap words, $1 per 


word extra. 


Bold headline or white space, $22 per line. 


CLASSIFIED-DISPLAY $300 per inch, per month. Adver- 
tisers using a P.O. Box number must furnish complete 
name and street address for our records. 


CLOSING DATE for April issue 


(on Sale March 14) 


is January 29. Send orders to Mary C. Ansbro, Classi- 


fied Adv. Маг., 
New York, NY 10017. 


Popular Science, 380 Madison Avenue, 


FREE Information. Revolutionary 
Mechanics Creeper. Use Outdoors. Sea- 
water Industries, Box 52H, Pulteney, 
NY 14874. 


PUSH BUTTON to Jack Up Any Car 
AUTOMATICALLY! Plans $3.00. AMER- 
ICAN DREAM, P, О. Box 6741-BJPS, 
Great Falls, MT 59406. 


YOUR CAR WILL LAST 5 YEARS 
LONGER! New eye-opening booklet ex- 


plains how. Send $2.95 to Chase, 
Nottingham Apt. 193, Hendersonville, 
TN 37075. 
3 AUTO TRAILERS 
CAMPERS 

R-V KITS — PLANS — PATTERNS 
— Campers — Trailers — Fifth 
Wheels — Vans — Covers — Motan: 


GLEN-L  R-V's, 
Bellflower, CA 907 


5 A VIATION 
لے ب ج‎ 

SPORTSPLANES, MINI- HELICOPTERS. 
MOTORIZED-HANGGLIDERS. Plans/Kits/ 
Complete. Many types. Catalog $3.00. 


LFP, Dept. C, Box 19828, Houston, 
TX 11024. 
BOOMERANGS - INCREDIBLE RE- 


TURNI Exciting sport. Order Free cata- 
log — Amazing designs! Boomerang- 
Man, 312 Park, Monroe, LA 71201. 


ONE-MAN JET HELICOPTER —Easy, 
inexpensive to build! Detailed plans, 
drawings—$7.00. HELICOPTER EXPER- 
IMENTER'S HANDBOOK—$4. 00. Both 
—$10.00. Helicraft. Box 3053-A, Re- 
dondo Beach, CA 90 0277. 


POWERED GLIDERS Бу WORLD'S 
LARGEST MANUFACTURER. Over 900 
deliveries world-wide! Proven, econom- 
ical flying fun; по FAA license 
required. Brochure $5. Rotec Engineer- 
ing n^ Box 124, Duncanville, TX 
1511 


WEEDHOPPER—ULTIMATE FUN MACHINE! 


„Мо licenses re- 
quired on plane 
or pilot; 40 hour 
construction time; 
complete kit $2695; 
carries 220 lb up to 50 

mph! Send $5.00 for info-pak to: 


WEEDHOPPER OF UTAH, INC. 
Dept. PS2, Box 2253, Ogden, UT 84404 


5A HOVERCRAFT 
` HOVERCRAFT Plans. Catalog $1.00. 
Universal Hovercraft, Box 281, Cor- 


dova, IL 61 242. 


HOVERCRAFT Plan Package $8.00. 
Gus Leeper, 913 East innesota 
Street, Indianapolis, IN 46205. 


6 ASTRONAUTICS 


ANTIGRAVITY 
Free Brochure, 
cord, NC 28025. 


Propulsion Device. 
Box 873-N, Con- 


ALTERNATIVE Astrodynamic de- 
signs, Propulsion Systems, $5.00. 
STARLOR, Box 511, Flint, MI 48501, 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


——GAS SAVER DORY SKIFFS—— 
. Free Plan “Gloucester Gull" Row- 
ing Dory With Brochure / Photos 50 
Plans 13/45 Ft. Power & Sall Only 
$1.00. Air Mail $2.00. Texas Dory, 
Box 720, Galveston, TX 77553. 


BOAT HKITS—22  Trailerable mod- 
els—POWER and SAIL - 16’ - 30’. 
Molded flberglass hulls and decks come 
factory assembled - you install factory 


supplied interior. Save half factory- 
built cost. No experience required. 
FREE Catalog. Luger, Dept. AC-80, 
3800 West Highway 13, Burnsville, 
MN 55337. (612) 890-3000. 
EVINRUDE 1979 Bargains . all 
sizes $1.00 handling Scott- 


McCulloch parts , . Electra Marine, 610 
Merrick Road, Lynbrook, NY 11563. 


FIBERGLASS - RESINS - foams - 
glass - epoxies - mat - etc. Facto 
prices - Catalogue $2.00 - (Boo 
"Complete Fiberglassing'' $6.00). 
CLARKCRAFT - 16-S-1 Agqualane - 
Tonawanda, NY 14150, 


BOATKITS - PLANS - PATTERNS - 
FRAMEKITS - 300 modern designs in 
plywood - flberglass - steel - complete 
- instructions, POWERBOATS - in- 
boards - outboards - cruisers - sport- 
fishers - runabouts - vdroplanes. 
SAILBOATS - prams - daysallers - 
trailersailers - motorsailers. KAYAK - 
Canoes - Complete line fiberglass 
builders materials - Catalogue - $1.00 
(with theta Guide - $2.00). 

FT Ie S Aqualane, Tona- 


| BOAT PLANS — FRAME KITS — PATTERNS — 


HUGE 140-page catalog! Powerboats — Sailboats — 
Outboards — Jets — Rowboats — Houseboats — 
Runabouts — Dories — Workboats — Racing Boats 
— |n plywood — Cold Molded — Wood/Epoxy — 
Fiberglass — 8' to 49 ', Lowest cost, highest quality 
for 27 years. Easy, proven methods include instruc- 


| tions especially for amateurs. No lofting! "BOAT- 


BUILDING SUPPLIES" — — — — 
Resins — Glues — Equipment — Spars — Books — 
Boat Trailer Plans. Send $2.00 =: catalog plus FREE 
"BOATBUILDING SUPPLIES" brochure. "INBOARD 
MARINE HARDWARE" catalog also $2.00. 
е GLEN-L Marine ab 
Bellflower, СА 9006 


11 DO-IT-YOURSELF 


LOG SPLITTER, n ee 
Operated, under 2:00. Plan 
Buffington, R.D.4i1, Box 
Lewistown, PA 17044. 


CALIFORNIA HOT TUBS - Build for 


hand 
ate 
*448CA 


$150. Also pumps, filters, heaters, hy- 
drojets at distributor prices. Complete 
blueprints, instruction manual - $7.50. 
Tubs, Box 225114, Robbinsdale, MN 
525422. 

LASER Handbook, or ENERGY 
Handbook - $3.00 each. Famco, Box 


1902, Rochester, NH 03867. 


CONVERT Auto to Hydrogen opera- 
tion! Generate pyre’ xc fuel. lans 
and Instructions - RDA, P.O 
Box 873, Concord, Nc 2 025. 


ELECTROPLATING, Com lete Text- 
book. All Metals, Electroplate Metal- 
lic /Nonmetallic Items, $9.95, Details 
жов. a Box 95Р, Palm Bay, FL 


FREE Heat, Electricity. 24 Plans. 
Collection, Storage Sun, Wind. All only 
$4.99, Guaranteed, Centhree, Concord, 
MI 49237, 


“FREE POWER’ 

The Bible of “Do It Yourself" 
Alternate Energy Projects. Written by 
experts. 11 tested projects, 139 pages, 
44 illustrations. $10.00 PP, Consoli- 
coke Energy Consultants, Sparks, MD 


_ WANT To Build Your Own Home, 
Fireplace, Living Room, Kitchen? 
Books with basic information for 
do-it-yourselfers. Free Catalog. Write: 


Structures Publishing Co., Box 1002, 
Dept. P.S., Farmington, MI 48024. 
SAVE MONEY 
BUILD Beautiful Custom Juvenile 
Furniture, se ommon  Handtools 
Complete st Of става - 1.0 
AMERICAN DREAM, P. О. Box 6741- 


JFPS, Great Falls, MT 59406. 


HOMEBUYERS - GET SMARTI Rec- 
ognize House Defects. Avoid Problems, 
Save Money. Booklet $3.75, Easton 
Technology, P. О, Box 307, Gambrills, 
MD 21054, 


HOW TO 
$3.00. 
11365. 


CONVERT TO PROPANE. 
JMS, Box 333, Porter, TX 


REVERSE Automobile starting motor 


for inexpensive motor to power 
winches, hoists, etc. Diagrams and 
instructions. $5.00. Glendening, 
#1, Box 94, Apollo, PA 15613, 


EASY Piano Lesson, Awake—Asleep 
Doll Pattern, Caning, Decorating 
Trunks, $3.00 each. Sonja, P. О. Box 
115, Sale Creek, TN 37373. 


WOODBURNER? Add Positive Pres- 


sure outside combustion air, Plans - 
$4.00. Idea Bin, Box 53, Dorchestor, 
N.B., Canada. 


CHIMNEY CLEANING Tools, Brushes, 


fiberglass rods, etc. Illustrated Catalog 
0. Chimney Care Products, Со. 
lox 426-S, Cavendish, VT 05142. 


DULCIMERS $66, Kits $27. Bro- 


chure, Here Inc, 29 Southeast Main, 
+5, Minneapolis, MN 55414. 


MAGNETS — Genuine Alnico Mag- 
nets - 54" diameter. Hun is of uses 
in Home and Shop. $10/ Dozen. Udico, 
50211 Tth Street, Santa Monica, CA 


50 CHANNEL TELEVISION. Operate 
your own satellite receiver. Superclear 
pictures. Worldwide movies, sports, 
entertainment. Complete information 
Mant Box 32294, Louisville, 


BUILD ‘Scale Model Family Home! 
Plans $7.95. Lakehurst's, Box 1956-8, 
Wichita, KS 67201. 

PROJECTION TV . .. convert your 
TV to project Т Foot picture... 
Results equal to $2,500 projector... 
Total cost less than $20.00. PLANS & 
LENS $16.00. Illustrated information 
FREE. Macrocomae, Washington Cross- 
in, РА 18977 


SODA POP! 
Make it 
Yourself! 


Incredibly simple device car- 
bonates water! Hardware store 
parts, No special tools or skill. 
Make tasty soda for pennies. 
New manual! Photos, patents, 
diagrams, recipes. on $5.00 


Unusual Technical Books! 


Wind, water & паше power. Heat pumps. 


andis methanol, 
distillation, welding, blacksmithing, small 
business, carburetor patents, motors, and 
much more! Write for free catalog today! 


LINDSAY, Box 12-AG, Bradley IL 60915 


TRAINING MANUALS 
Welders’ Manual ...................$5.00 
Radio Amateurs’ Handbook '79 ...... 3.50 
Field Radio ........... каара “++, 4.00 
First Aid PRS ё 
| En neer Field Data начан LE EE E T SEEE EE 4.00 
een no Fon =т=т =т=т ш e 
ta ity perations oe ee Ешан и i | 
Combative 4.00 
Add 754 for shipping and handling. | 
Send 25¢ for a catalog covering military | 
technical manuals. 


Mike Loring 
120 Dorchester Rd. 
Louisville, Ky. 40223 


FANTASTIC 
SCIENCE PLANS 


Low-Cost/One-man Hovercraft..... ‚87. 
Solid-State [азег................ Бе 
Easy-to-Build Jet Engine............. 
Stereo-controled Laser Show. ....... 
Methane Fuel Generator. ........... 
Convert Auto to Hydrogen/ Methane. 
Generate Hydrogen Fuel. ........... 
Electronic Robot. .............2.2-..9. 
| Visible-Red He-Ne Laser. .... ape . £ 
Radiation Survey Меїег.............. 3 
MHDElectrical Generator............ 
ZOKV Tesla Сой............... va ae 5.00 
EXCLUSIVE MONEY-BACK GUARANTEE 


CATALOG. ............. $1.00 
RESEARCH & DEVELOPMENT 
Route 2, Box 322-A 
Kannapolis, N. C. 28081 


iain in mio in B00 > 
228888888888 


= 


FOR THE HOME 
Our receiver lets you get 
over 75 channels of 
television directly from | 
the satellites!: HBO, 
Showtime, super sta- 
tlons, sports and movies 
from around the world. 


• Buy complete—our 24-channel 
| tunable receiver, LNA and feed, only 
$1,500. Works Amywhere — 
FCC licensing no longer required. 
* Assemble—our kit, all parts includ- 
| ed, 2-day project. | 
| * Construct —írom our new step-by- 
step plans —SAVE! 
detalis covered in our 
Home Earth Station 
| $7.95 today 
purchase), or call our 24r. C.O.D. 
Hotline: (305) 869-4283. 
SPACECOAST RESEARCH 


| P.O. Bex 442, Dept. 0, Atamonte Springs, FL 32701 | 


Enjoy free heat & power. Send for 
energy Encyclopedia, Complete list 
of Mfg., cost, specifications, on 
most alternate sources of energy = 
Pius Catalog of Plans available for 
do-it-yourselfers. . $4 0) 
Energy Service 

ughey St., Nashua, NH 03060 


DRAIN e IRRIGATE "n 
CIRCULATE * SPRAY isi Ё 
Heavy-duty rustproof ball- 
bearing pump. Stainless i 
shaft.1 HP1200GPH 60' high Ws 
or 3000 GPH 25'well.5200 GPH max. 114" in. 
1"out.Beltor direct drive.Use М HP or larger. 


Money back guarantee Add $2pateed&bnding $19.95 
LABAWCO Box 35, Belle Mead, М.Ј. 08502 


SCIENTIFIC SYSTEMS INC., 


Now at last offers in kit or completed form 
Such unique products as; Nightime vision de- 
vices, super sensitive direc ional mikes, low 
and in n powered lasers, micro-mini-voice 
transmitters, ultra sonic devices, Super hi 
voltage generators, intrusion and sensing А 
ices, scientific personal protection items, 
and many other hard to find products. Send 
SI. 00 for catalog: SCIENTIFIC SYSTEMS INC. 
Dept. S1, Box 716 Amherst, NH 03031 


GENERATE FREE POWER 


Cut heat and electric bills. Enlarged 
, encyclopedic windmill/generator report 
| gives ii costs, in- 
structions, capacities, 
specifications of equip- 
ment you can buy today. 
Only $4.98. Also Henry 
| | Claws’ 
Electric Power from the Wind: $2.98. Both, 
$6.98. And famous Dwyer precision, portable 
wind speed indicator: All three $14.49, 
FREE with order: U.S. brochure Solar Energy 
for киш and Cooling. Shipped їп 2 days. 
NEY BACK GUARANTEE. 
ENERGY UNLIMITED, Dept. 102 
218 Thorndike St. Palmer, Mass. 01069 


3 WAYS TO G0— 


папин. amy | | | M€— LASERS UNLIMITED 


authoritative | 


ATER RAMS=WIND MILL 
Carriages ¢ Old-Time Tools + Utensils + 
й Hardware and Equipment 7: 


ONE-LUNG ENGINES. 


CUMBERLAND GEN ERAL STORE 
Dept. PFO, Route 3, Crossville, Tenn. 38555 | 


FISHING LURE RETRIEVER 


Tired of Losing Your Best Fishing Lures? | 


Build this innovative fishing lure retriever us 

basic hand tools & materials available а 
r local hardware store. Exte — 
Canada with remarkable results. 

р drawings, easy ga. onn оороо ора assembly 


& operating instructions 
Я. МОНА 
Р. О. Box 232 Breslau 
Ontario, Canada NOB 1M0 


GREAT SAUSAGE RECIPES 
AND MEAT CURING 
227 page Illustrated book explains 
sausage making plus home curing 
and smoking of meat, fowl and fish. 
pes. Free equipment and 
catalog has тоге information, 
YOURS, SEND TO: 
The SAUSAGE MAKER Dept. AC-2 


1067 Grant St.,Bflo, N.Y. 14207 


Over "n 
VUA 


e CONSTRUCTION PLANS — with all 
parts Sources 
Ruby Laser Ray Gun. . ........... 
40W Burning CW СО» Laser ....... 
Argon Multi-color Laser ......... 
Dye Tunable Color Laser. ......... 
Helium Neon Visible Red Laser ..... 
Solid State Laser Rifle, 1... . sss 
100 KW Nitrogen UV Laser........ 
Beginners Pocket Visible Laser ..... 
Laser Light Show Plans . 

E ITEMIZED LIST of all 


258285228 


© 


COMPL 
laser companies with addresses, phone 


c sheets 6.00 
BOOKS, LASER COURSES, DATA 
INFO PACKS, NEW w^ 


numbers, 5 
LISTING Û 
SHEETS, 
MENTS, GOV'T INFÜ WEAPONS, etc.. 
LASERS UNLIMITED 
Dept. L1, Box 716 
Amherst, NH 03031 


12 HOME CRAFTSMAN 


PROFIT By Owning Your Own Home. 
Build with half the normal investment 
and reduce mortgage payments. De- 
talled instructions. Send 512.50 to: 
How Industries, P. О. Box 778, Salida, 
CO 81201. 


CREATIVE Fun Building Child's Safe. 
Changeable Combination, Instruction 
$4.00. Child, Box 168, Turlock, CA 
95380. 


“GETTING Started in Stained Glass" 


50c. оноло. Box 2065X, Hanover, 
MA 02339 


1600 үзүрү listed and de- 
scribed. Sources for everything imagin- 
able, $3.00. MASTERLOG, Box 879 
Fairfax, CA 94930 


50 UNUSUAL PATTERNS! Profit- 
able Wooden Gifts, Novelties. Plus 
"Shop Secrets," Only $4.00. Accents, 
ата. em (5-2), Topsfield, MA 


Hardwoods! 
Tools, Sup- 
Page 50th 
Craftsman, 
Addi- 


WOOD! 40 Varieties 
4000 Items - Woodshop 
plies, Kits, Hardware. 152 


Anniversary catalog. 50c 


Dept. BX-20, 1735 Cortland Ct., 
son, IL 60101. 


Wooden Toy 


Patterns Catalog 


OVER 200 DESIGNS 
FREE PATTERNS & WHEELS 


WITH CATALOG PURCHASE 
ONLY §1.00 REFUNDABLE 


eve-Built Toys А Crafts 
2907 lahe Forest Rd. 


| Homes, 


13 TOOLS & MACHINERY 


‘BANDSAW BLADES. Any Size, Free 
Pricelist. Bandsaws, 8921hy49, Sonora, 
CA 95370. 


SMALL FOUNDRY Furnace, Supplies. 
Free Literature, Pyramid Products, 
Dept. M, 3736 South Tth Avenue, 
Phoenix,AZ 85041. 


MACHINEX —Unimat—Maximat— 
Sherline Lathes, Mills. Catalog 51.00. 
Shop Supplies $1.00. Campbell, 1424 
Barclay, Springfield, OH 45505. 


4" METAL Cutting Lathe $68.90. 
Taig, ^ 15048 Proctor, Industry, 
9174 


MILLING TABLE = A Drill Press 
Accessory - $62.95, Satisfaction Guar- 
anteed. M. J. Lawrence, Inc., P. O. 
Box 118, Washington, MI 48094. 


15A ENERGY SAVING 


EARTH SHELTER DIGEST — A 
magazine devoted solely to earth shel- 
tered housing, Contains articles, photos 
and plans for various types of under- 
ground homes. Sample copy $3.00. 
WEBCO PUBLISHING, 479 West Tth, 
St. Paul, MN 55102. 


SLASH SHOWER WASTE 50 - 70% 1 
AUTOMATIC regulator saves water 

and fuel, $5.00 ppd, Eco-Flow, Dept. 
G, Bx, #577, Westmont, IL 60559. 


— THERMOSTAT SET.BACK TIMER for 
less than $8, Details $2.50, Forest 
Energy Consultants, Box 159, Oak 
Forest, IL 60452, 


EARTH SHELTERED HOMES. Energy 
efficient, low maintenance, blueprints 
available. Details free, Underground 
P.O, Box 1346-S, Portsmouth, 
OH 45662. 


COMPLETELY 


TAL FINANCIAL FREEDOM. 
$1.00. AMERICAN DREAM, P. O. Box 
6741-EHPS, Great Falls, MT 59408. 


SAVE ott Energy Management for 
Home usiness, Brochure $1. 
Details $10. Davanne, P. О. Box 223, 
Columbiana, OH 44408, 


ENJOY Year Around SLEEPING 
COMFORT . . . Save Fuel too! Write: 
COMFORTABLE, PS2, 9908 Armitage, 
Melrose Park, IL 60164. 


DON'T SPLIT LOGSI BURN THEMI 

ANY Fireplace. We'll Show you! 
Send $3.00, HH Enterprises, Box 152, 
Bart, PA 17503 


FREE STANDING FIREPLACE 
WOODBURNING - Under $30.00. 
Easy Instructions, 4 Hours Work - 
$2.00. Fuel, Box 235, Portage, MI 
49081, 


SAVE MONEY Easy Thermosetback 
Plans $3.50. Joyce, Box 414545, Chi- 
cago 60641. 

HEAT YOUR HOME FOR $40! 

ENERGY Gulde $1.50. Energy Insti- 
he Hamilton Street, Boston, MA 

1 7 


SLOW DOWN YOUR ELECTRIC ME- 
TER. It's perfectly legal. Details $5.00. 
Arnesco, Box 1061-PS, Woodland Hills, 
CA 01365. 

101 ENERGY SAVING IDEAS. $3.95. 
MCM Communications, 331 Jack Cole- 
man Drive, Huntsville, AL 35805. 


CAPTURE HEAT NOW ESCAPING 
UP THE CHIMNEY. Save up to 65 
on domestic hot water, also some 
space heat. Plans $5.00. Kits avail- 
able, In business over 100 years build- 
ing quality home products, CEDAR 
CRAFT MANUFACTURING, P. О. Box 
175, Greenbush, MI 48738. 


SOLAR PANELS - Build Your Own, 
new flat-plate liquid type. Complete 
Plans or Kits Available. Send for infor- 
mation. SUM-VAC, 2731 Galloway, Ba- 


tavia, NY 14020. i 
` ENERGY PROBLEMS? Affordable 
consulting service. Information 51.00. 
Energy Economy, Dept. 1B, Box 177, 
Bagley, MN 56621. 


15B ALTERNATE ENERGY 


WOOD STOVE Plans, proven design, 
fan & thermostat. Easy hand tool con- 
struction. $3.50 to: R. Dose, Star 
Route, Pinehurst, ID 83850. 


SAVE WITH SOLAR 
BOOKS That Show You How to Re- 
duce Your Fuel and Electric Bills. Send 
for Free Brochure, SOLAR, 104 Arling- 
ton, St. James, NY 11780. 


AMAZING Forced Air Wood Heater, 
Supplement Your Furnace or Use 
Alone, Fiberglass Storage Tanks 100 to 
8,000 Gallons, Write: Box 3, Rockton, 
IL 61072. 


ENERGY INTEGRATION - 
Alcohol, 
systems for homesite A d 

tion, $2.00. AlEnSy 
San Marcos, Tx у 


HYDRO-ELECTRIC POWER from 
creek or spring. opens ve complete 
unit. Detalls $: to: Western Ener- 
EY Eee ЖЫЛЧЫ 02455 5-Р Lilac Dr., 
Willits, CA 95490. 


HYDROGEN - Electrolysis Generator 
PN $10.00. L. Spicer, Lineville, 


Book оп 


чане: 
Box 43, 


Methane, Electricity, & Solar | 


NEW! JOHNSONS ALCOHOL FUE 
DIRECTORY. Where to find all Su] 
plies, Plans, Publications for makir 
alcoho] fuel, $5,95. Johnson Enginee 
ing, 2450 N. Delta Ave., Rosemead, C 
91770. 


VACU-STACK . . . The r^ tor 
per from ICP. This device will poe 
against creosote build-up and el — 

own draft, rain and snow, stainl 
steel, easy to install. Send for En 
brochure. Improved Consumer 

ucts, Box 1264-PS20, Attleboro Fall 
MA 02763. 


ARE YOU READY For The Comir 
SOLAR BOOM? Read Solar Ener; 
Digest, Box i17776-PS, San Dieg 
CA 92117. Sample, $1. 00. 


SAVE ENERGY. Burn newspaper 
magazines in stove, fireplace, safel 
easily. Nothing to buy. Illustrated 
tails: $1.50, Dept. D, 43 Mills 81 
Morristown, NJ 07980. 


1980 SOLAR DIRECTORY - Yo 
guide to the industry! Examines cu 
rent technology, lists manufacturers : 
greenhouses, pool „оре 
systems and more. $6.95. ям 
TIONAL SOLAR CONSULTANTS, 171 
MacDougal, New York, NY 10 


MAKE POWER ALCOHOL FUIL I 
formation Packet Contains 128-Ра 
Still Building Book, Testing Kit Liter 
ture, and More. $6.00. Micro-Tec | 
oratories, Inc., Rt. 2, Box 19, Dep 
PS-2, Logan, IA 51546. 


TWO Illustrated Volumes. Renewab 
Alternative Fuels and Solar Layout 
Over 100 Isometrics. Nationall А! 


claimed. 519.95 Postpaid. neri 
Economy Digest," 3615 Verner Stree 
Columbia, 5С 29204. 
MIRACLE POWER 
HEAT your home, water and foo 


Enjoy television, 6, 000 watts free ele: 
tricity 3 hours а day. Send $5.00 f 
information. Edward Johnson REC 
mar gla Box 63, Corpus Christi, 


T840 
KALWALL’S SOLAR 
HEATING CATALOG 
Full line of solar heating compx 
nents, including Sun-Lite* glazir 
and tubes. Order all materials fro 
one source. Send $2.00 for cataloc 
Solar Components 


Dept. P, P.O. Box 237 
Manchester, NH 03105 


| The heavy-duty WOOD HOOD 
can help cut curing time 
| in half and can increase your 


wood's heal output by — 
up to 50%. ; 
Designed for maximum lor TA fa 
protection while permitting ie’) ү. 
essential air circulation, 12^ $14.50 pe 


10 oz. industrial grada, Pisas wend chan 


waterproof canvas. money order | 

27" width effectively debred vare (Mich n 

(n v Sb Hoe 
pt , 

w€— P.O, Вох 7 

Brighten, Mich. ABT 

Dealer прыга inania 


ENERGY BOOKS 
AT LAST! All significant books on SOLAR 
energy AVAILABLE BY MAIL. Also WOOD 
heating, WIND & WATER power, METH- 
ANE and more. Send for 3rd edition catalog 
with book descriptions and conversion 
tables. US $1.00 REFUNDABLE. ENERGY 


BOOKSTORES, Dept. FS-56, 14922 
Hawk Dr., Palmdale, CA 93550. 


2000 WATT DARRIEUS ROTATING AIRFOIL 
Build this өүү WIND-TURBINE from simple рап 
and generate u 2000 Watts e M 
able Electrici у concept in Win 
— Ideal for homes, farms, cages 

ffers high efficiency, even in low 
windspeed areas! Simple, Economical 
Construction, COM PLANS: 


16 PLANS, BLUEPRINTS 


NEW 5 
with greenhouse 
store 
Patented. 
Marschner, 
PA 18080, 


home  bulldin 
in center, Collec 
solar heat; grow plant 
Drawings, literature $7.5 

1292 Main,  Slatingto: 


acular 


oe 
Bos 
Tratibos 


| LA 


. Pumpkin Seen 
$15. Redwood Canoe $5.95, 
$5.95, More in the Catalog 
Pond Brook тойун, Box 301, 


. lin Lakes, NJ 07417 


7 BURGLAR / FIRE ALARMS 


WARNING 


PROTECTED BY 


ELECTRONIC 


—"qTuicr nui qe 
ALARM SYSTEM 


How to Keep Burglars Qut 


BURGLAR ALARM STICKER . . . Protect 
against burglars, hougebrenkersg, ete, 
"with these stickers. Easy to apply . . a 
just peel off backing and stick on doors, 
windows, walls, ete. Each set consists 
of 4 front adheslve style for inside of 


lass doors and windows facing out, 8 
ack adhesive style for use on solid 
doors and other opaque surfaces. Color 


of background is green with yellow let. 
tering. Size: 134" x mh". Made of vinyl. 
Burglars think you have an alarm sys- 
tem. 12 for $3.00, 24 for $5.00. 

RIDGEWOOD HOUSE | 
Dept. P8-2. Boxs MidgewondSta. M.Y 11227 
| DEALER INQUIRIES WELCOME 


9 MOTION PICTURES 
Video fromthe _ 
film folks? 
You betcha! 


If you're a new customer at Black- | 
hawk Films we want to make sure that 
you know that we're a whole lot more | 
than just “old-time movies". Like video 
cassettes for example. | 

From ciassic to contemporary (but 
nothing X-rated), we're your one source | 
of fine home entertainment programs, 
whether you view them on a video cas- | 
sette player or projector. Write today for 
our video catalog or film catalog. | 
Please specify video or film and include 
$1.00 for each. | 


Blackhawk 


Dept. 5143 • 1235 W. 5th St. 
avenport, lowa 52808 


1 HOBBIES | COLLECTIONS 
COLLECT Military Medals. List 50c. 


ernon. Box  387PS, Baldwin, 
1510. | 
COLLECT Militar Patches. Free 


atalog. Emblems, 21242B-A Hamilton, 
lewport News, VA 23602. 


RARE COLLECTION - Five Fossils 
5.00. Argonne. Box 3501, Baltimore, 
ID 21214. 


'3 MINERALS & 
PRECIOUS STONES 


AUTOMATIC GOLDPANNER. Pan for 

old the easy way. Goldhound, 4078 
ncolnn Bivd., Marina del Rey, СА 
0291. (213) 822-2252. 


DIAMONDS - all you need to know 
efore buying. Illustrated 36 page 
poklet PLUS free history of ten 
amous diamonds while stocks last. 
ONEY BACK GUARANTEE, Send 35 
о: Ken Hughes Associates (F52), 131 
Burton Circle #3, Santa Barbara, CA 
233101. 


25 FORMULAS, PLANS 


20,000 MONEYMAKING Formulas 
Available - Bargains! Catalog/Manufac- 
wing Secrets $2.00 (Refundable): 
WAG, Box 193, Brookfield, WI 53005. 


NEW MONEYMAKING FORMULASI 
CATALOG - $1.00 - Refundable! 
nnovel, Box 201, Custer, WA 98240. 


HENLEY'S 
7 20th Century Book of 
Es. 10,000 Recipes, For- 
- mulas & Processes 
(Latest Edition) 
Here is a wealth of prac- 
tical, accurate and clear 
information and instruc- 
tion that can save you 
thousands, or make you 8 | 
fortune! Housewives, man- 
ufacturers, farmers, handy- 
men, home experimenters, 
electricians, chemists, 
people in every walk of life, refer to Henley's 
daily. In this gold-mine of a book, you too will 
find formulas and recipes for almost everything 
used in the home, farm, workshop or industry. 
Discover the trade secrets of thousands of 
commercial products—learn new money-savings | 
and exciting way of doing things, As indispen- 
sable as a dictionary, Satisfaction. guaranteed, 
900 ane hard cover-cloth binding. Only 59,95 
plus $1 po e 


Dealer's Inquiries Invited 


ка ы 
HE. 
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* 
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‘el, feet АЙ 


26 SCIENCE & CHEMISTRY 


EVERYTHING For Chemistry Experi- 
menters! Catalogue $1.00. Starr Scien- 
tific, Manitowoc, WI 54220. 


NEGATIVE ION GENERATORS. í(Fas- 


cinating details - $1.00.) Golden 
Enterprises, Box 1282-PS, Glendale, 
AZ 85311. | а 

CHEMICALS apparatus, project 


books, wide selection, Catalog $1.00. 
Send to: Pioneer Industries, 14A Hugh- 
ey Street, Nashua, NH 03060. 


ECONOMICALLY  Priced—-Apparatus, 
Chemicals. Discount Catalogue-31.00. 
Proc ee Laboratories, Manitowoc, WI 


TNR E nrc a RE EE 

BUILD Your Own Planetarium for 
under $300. Yes, It’s True. I will 
supply you with proven plans. Only 
$20.00. Skyway, 900 Somerset Ave- 
pue Winnipeg, Manitoba, Canada R3T 
1 à 


E eU ONE I. RR DRE ET EE кашы шышы жык екшн ышы 

GRAVIMETER - MATHMATICAL New 
theory measures small accelerations 
due to gravity. $30,  Gravimeter, 
Goldthwaite, TX 76844. 


NEW ZU page 1980 catalog listing 
thousands of chemicals, glassware and 
lab equipment. Send $2.00 to: Merrell 
Scientific, 1665 Buffalo Road, Roches- 
ter, NY 14624. 


AMAZING ELECTRONIC | 
^m. PRODUCTS #7 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA - 5 - 
TUNWAND- TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION limited 


CATALOG $1 Dept. Fi, Box 714, Amherst, NH 03031 


27 PLASTICS 


ا 
CASTOLITE Liquid Plastics. Crystal‏ 
clear, colors. For casting, embedding,‏ 
совиш, fiberglassing; in industry, |‏ 
oratories, craft work. Reproduce your‏ 
designs with our mold materials. Profit-‏ 
able. Illustrated Catalog $1.00. Casto-‏ 
lite, Dept. 80B/PS, Box 391, Wood-‏ 
stock, IL 60098.‏ 


29 LOG CABIN & 
HOME BUILDING 


HOME PLANS. Modest, Pas- 
sive, Efficient. Integrated Greenhouse. 
Wood Stove Concept. $4.95. Box 101, 
Sauke Rapids, MN 56379. 


&. 2 THIS CRIN $ 


m gy E o 
1184 SQ. FT. FLOOR SPACE: $3,200 
Purchase the material locally, and build this beau- 
tiful "А" FRAME CABIN. Complete plans, illus: 
trated instruction manual and material list: ALL 
FOR $5.00 on a MONEYBACK GUARANTEE, Send 
$5.00 for plan #146 to: 

DEPENDABLE PRODUCTS CO. 
P.O, box 1645, Vista, Calif, 92083. 


31 NURSERY STOCK 


GROW GINSENGI $50 pound. Have 
seeds, roots, Goldenseal. Information. 
Collins, Viola, IA 52350. 


32 REAL ESTATE 


42,000,000 ACRES Valuable Gov- 
ernment land available low as $3.50 
per acre, Campsites, farms, homesites. 
Fabulous business opportunities. Latest 
report! Send $2.00. Satisfaction Guar- 
anteed, American Land Disposal, Box 
730-B, Holland, MI 49423. 


CALIFORNIA. Acreage. Lots. $20 
down, $20 monthly. 11546 Valerio, 
North Hollywood 91605. 


OWN CANADIAN LAND FROM $47 
ACRE— Choice properties across Can- 
ada. Low monthly payments, Cottage, 
hunting, fishing and investment. 
Twelve month exchange privilege, Six 
month money back guarantee. CAT 
LOGUE $1.00. Write: Canadian Estate 
Land, Dept, 22C, 286 Lawrence Ave. 
West, Toronto, Canada MSM ЗАЗ, 


BIG = » © FREE ш wm и SPRING CATA- 
LOG! Over 2,700 Top Values Coast 
to Coast! UNITED FARM AGENCY, 
aes West 47th, Kansas City, MO 


FREE! 
5,400 
pictured! 


Big Spring Catalog! Over 
country properties described, 
Land, Farms, Homes, Busi- 
Retirement buys! 


700 offices, 43 states АП Across 
America! Yours FREE from the World's 
Largest! STROUT REALTY, Inc., 7 5. 
Dennom, Dept. 5810, Chicago, IL 
& * 


9" Overall Length 


PROPERTY Management Guide — 
Send $5.98 to: JCR Co., 5063 Olive- 
wood Street, Riverside, CA 92506. 


ARKANSAS Ozarks - Free 1980 Real 
Estate Catalog. Homes, Farms, 
Ranches, Cheap Acreage, Lake proper- 
ties, River Frontage. Baker Co., P. О. 
Box 10, Yellville, AR T2687. 


EXCELLENT retail location, major 
e Ff frontage. 7100 square foot 
building. Owner finance. Century 21 
lst Nat'l Bank 


lst Colorado Agency, 
#5, Pueblo, CO 81003. 

HISTORIC Western Town, beautiful 
Southern Utah, Hunt, fish, camp year- 
round. Huge valley rimmed by moun- 
tains. Lots $695 full price, $10 down. 
Complete information $1. Southwest, 
Box 37-5, Beryl, UT 84714 

GOVERNMENT LANDS - from $7.50 
Acre! "Buyer's Guide" . . plus nation- 
wide listings = $2.00, Surplus Lands, 
Бох. 19107-ЕР, Washington, DC 
20036. 


10-20 ACRES in fabulous Northem IDAHO. 
Choice land in beautiful timbered settings. In 
the heart of lake, hunting & recreation country. 
Reasonably priced, Terms. Parcels with domes- 
tic water and power available. A unique oppor- 
tunity for country living at its best. Write for 
free information: : 
NATIONAL ASSOCIATED PROPERTIES 

LU/r vw Dept. NC, 1121 Sherman 
Coeur d'Alene, ID 83814 

(208/664-8161) 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


IMPORTED y 
LOCK BLADE / 
KNIFE A 


ONLY 5350 each 


5" When Closed А open n. 
• Opens instantly Tocks auto- 


matically to 
prevent acci- 
dental closing. 
Razor sharp 
tough stainless 
steel blade for re- 
liable use and hard, 
long service, Money 
back in 5 days if not 
satisfied. Send $3.50 
plus 50# to cover post- 
age and nandling, 


WESTBURY SALES CO. 
P.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-2-PS 


CAMPING 
EQUIPMENT & TENTS 


e Sharp and 
Tough 

e Stainless 
Steel Blade 


FREE Catalog. Everything for Camp- 
ee Box 407P, Bogota, NJ 
0 à 


35 AQUARIUM SUPPLIES 
LIVE SEA HORSES 53 


Kit includes 4 adults & up to 30 ponies 3E. 
from pregnant male, marine salt, food, live ч youu | 
plant, live snail & instructions. re 
Above kit with Custom Aquarium, sea horse tree, 
seashells, coral, silica sand + 2 ghost shrimp $7.95. 
Large Deluxe Aquarium with all custom kit ac- 
cessories & 10 adult sea horses (2 preg. males- 
иро êl sea horses) $12.95. КНУ seni ppd. 
Live delivery guaranteed. vid air mail. ЖА 


Sea Horses Inc., Dept. PS 20, Box 1477, Coral Gables, Fl. 33134 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature— We Teach You To 
Fishworms, Crickets, 12- 


Carter Farm-12, 
Plains, GA 31780. 


40 HUNTING & FISHING 


INFORMATION 
QUAIL And Equipment Catalog. Also 
Booklet “How To uce And Sell 


Quail Year Around." Send 25c to: GQF 
Mfg. P. О. Box 1552-K, Savannah, 
GA 31402. 


42 FIELD GLASSES, 
TELESCOPES 


FREE Catalogue! Thousands War 
surplus optical bargains. Lenses, 
Prisms, Telescopes, Binoculars, etc. 
Jaegers, 691G Merrick Road, Lynbrook, 
NY 11563. 


43  GOV'T. SURPLUS 


GOVERNMENT Surplus, Buy your 
area. How, Where. Send $2.00 SUR- 
PLUS HEADQUARTERS BUILDING, Box 
30177-PS, Washington, DC 20014. 


DISCOUNT Catalog. Viet-nam Boots, 
Canteens, Viet-nam Jackets, Knives, 
Jungle Hats, Packs, Helmets, C-rations. 
Send $1.00 refundable, Dixie Military 
n Box 8149-PS, Nashville, TN 


JEEPS $52.40, Airplanes $75.01, 
typewriters $6.70, Boats $7.50, direct 
from Government Directory and Sur- 
plus Catalog $1.00. (Refundable). 
Midwest Surplus, Box 401-PS, Dayton, 
OH 45401. 


SURPLUS JEEPS - $19.30] CARS 
- $13.50! 650,000 ITEMS! GOVERN- 
MENT SURPLUS - MOST COMPRE- 
HENSIVE DIRECTORY AVAILABLE 
TELLS HOW, WHERE TO BUY - YOUR 
AREA - $2 - MONEY BACK GUARAN- 
TEE, “GOVERNMENT INFORMATION 
SERVICES,” DEPARTMENT A-2, BOX 
99249, SAN FRANCISCO, CA 94109. 


1980 SURPLUS Army, Navy store 
64 page illustrated catalog. Send 
$1.00. Ruvel, 3037 North Clark, Dept. 
M2, Chicago, IL 60657. 


JEEPS ... $33.50! 525,000 Items! 
Buy In Your Area! How! Where! ‘‘Mon- 
eyback GUARANTEED 1980 Govern- 
ment SURPLUS Directory''—Including: 
“Buy G-LANDS," "G-Oil/G-Gas LOT- 
TERIES," $2.00. GSURPLUS, Box 
2009-C, Syracuse, NY 13220. 


JEEPS, Trucks, From $52.40. . . 
Boats, Airplanes, Automobiles, Motor- 
cycles, Typewriters, Tools, Clothing, 
Camping, Photographic, Elec- 
. 300,000 Amazing 


$37.22! 400,000 Listings! 
mediate Area! UNEQUALLED!I $2.00 
(INCLUDES  G-LANDS, G-LOTTERIES, 
INFOGUIDESI) US/Great Lakes Federal 
Depository, B-807SI, Marshfield, WI 
54449, (COPYRIGHT 1980) 


E EMA boten un тс ЕНЕ ЕРЕ 
“GOVERNMENT SURPLUS  Directo- 
ry." Buy 250,000 items (including 


jeeps) .. . low as 2c on dollar! Most 

complete information available - 52.00. 

SURPLUS DISPOSAL, 19107-FB, 

WASHINGTON, DC 20036. 

46 PROFITABLE 
OCCUPATIONS 


FREE Catalog. Repair Air Condition- 
ing, refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, Dal- 
las, TX 75201. 


SURPRISE Everybody. Become No- 
tary Public now. We ide you, free. 
We sell notary needs, Raise your 
image, gob value, income. Assistance 
nationwide. Brochure: Gulf, 234 Club- 
B, San Antonio, TX 78201. 


STUDIO Home Knitting Machines 
are а profitable hobby. Credit avail- 
able. Send $1 for information to: Stu- 
Box PS-46017, Seattle, WA 


-— 


ы 


ELECTRONIC DEVELOPMENT LAB 
Box 1560G, Pinellas Park, FL 33565 


47 BOOKS & MAGAZINES 


UNUSUAL BOOKS. Locksmithing, 
crime, police manuals, undercover op- 
erations, weapons, investigations, con 
games, fake ID, hiding things, survival, 
black market, life extension, intelli- 
gence increase, moneymaking opportu- 
nities, more! Huge illustrated catalog 
$2.00, Unusual Books, Box 264, 
Mason, MI 48854. 


PUBLISHERS’ OVERSTOCKS, BAR- 
GAIN BOOKS. 3,000 titles, all sub- 
jects! Free Catalog: Hamilton, 98-72 
Clapboard, Danbury, CT 06810. 


GOOD News Bibles — Today's Ver- 
sion, Information - $2.00. Bridges, 
Box 4413-P, Hollywood, FL 33023. 


REPAIR CLOCKS AND WATCHES. 
Free catalog of helpful books. North 
American, Box 77-BOA, Fox River 
Grove, IL 60021. 


48 TOYS & GAMES 


PLANE-PAPER™ 
FOLD THEM AND FLY THEM A 


Follow the simple folding instructions printed on each 
PLANE PAPER" and fly tham over-and-over again. Each 
sat contains six different вазу to fold models. Mail $2.00 tor 
each set ordered to:.PLANE-PAPER™ 

Dept. Р51, P.O. Box 8005, Boulder, Calorado 80301 


49 JOKES & NOVELTIES 


FREE World's Leading Novelty Cata- 
. 1600 Jokes, Tricks, Science, 
Sports, Hobbies, Johnson-Smith, C-11, 
Mt. Clemens, MI 48043. 


BRAND NEW FUN CATALOG. HUN- 
DREDS OF SUPER GIFTS, GIMMICKS, 
AND NOVELTIES. SEND 25c TO FUN 
FACTORY, INC. DEPT. 1182, 41 
reddi STREET, ENGLEWOOD, МЈ 
07631. 
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MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Ma ic! 
over 1,000 tricks an books. 
Hank Lee's Magic Factory, 
Dept. PS2, 24 Lincoln Street, Boston, 
MA 02 111. 


FREE! $2.00 trick, huge catalog, 
all 50c. Abracadabra-SP, Scotc 
Plains, NJ 07078. 


VENTRILOQUISM WHOLESALE! Ven- 
triloquism Home-Study Course Now 
$2.50. Ten Dialogs $9.00. Catalog 
Free. Ventriloquism, 29103, Chicago, 
IL 60629. 


51 COINS & CURRENCY 


HONG KONG DOLLAR Only 
Uncirculated cupronickel dollar. 
One, (Adults Only.) Plus 
Littleton Coins, KH-2, Lit 
03561. 


3 OLD Liberty 


Huge cata- 


10c. 
Limit 
rice lists. 


leton, NH 


Head Nickels Only 


$1.00. Issued before 1913. Limit 1 
Set, (Adults Only.) Plus price lists. 
Littleton Coins, HL-2, Littleton, NH 
03561. 

INEXPENSIVE Quality Foreign 


Coins, Write: Paul C. Welz, 421 Balboa 
eters Dept. PS, San Francisco CA 


52 STAMP COLLECTING 


UNITED NATIONS 3 Complete Mint 
Sets 25c, Approvals. Cornetta, POE 
1509-P, Lake Placid, FL 33852. ; 

500 DIFFERENT ar 8 for $2.00. 
Smith, 508E Brooks, College Station, 


TX 71840 
PENNY Approvals! Regardless Cata- 
logue! Kloster, 4184——52nd Street, 
San Diego, СА 92105. ЕЕ | 
CANADA: Child Year, Mint Only 
20c. Approvals. Rheaume, 91 Valois, 
Laval, Quebec, Canada НТМ 1А9. 


U.S. 100 DIFFERENT 10c approvals. 
damp Box 385-8, Midlothian, VA 


50 DIFFERENT Old U.S. between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco 94123 


2 -000,000 STAMPS - 150 countries 
2c each. Belden, Box 4149, Dearborn, 
48126, 


FIFTY Free Stamps With Approvals. 
Јар Stamps, Box 747, Melbourne 
Beach, FL 32951. 


PENNY Approvals. Regardless Cata- 
logue. Zamora, 1 Mendez Liciaga, San 
Sebastian, Puerto Rico 00755. 


FREE, U.S. Mint Set. Approvals. Hil- 
паган, Box 4867, Santa Clara, СА 


FREE Worldwide packet. Penny ap- 
provals. Froelich, Box 412-B, Morton 
Grove, IL 60053. 


50 "YEARS Old, fifteen different 
United States, over fifty years old 25c 
with approvals, Jaxon, Box Cll, New 
Rochelle, NY 10804. 


OLD U.S. Stamps on approval. Ches- 
ur Box 15414-R, Philadelphia, PA 
9149, 


16 DIFFERENT U.S. Airmail stamps 
worth over $1.00. Only 10c, (Adults 
Only.) Limit One Set. Wonderful lists 
included, Littleton Stamps, AH-2, Lit- 
tleton, NH 03561. 


TOPS! 100 PORUM Poland Stamps 
(All Different) Only 296. Mystic, Dept. 
PS2, Camden, NY 13316 


STAMPS Free! New  Issues—New 
Countries - Triangles - Rockets - 
Olympics - Scouts - Birds - Flowers - 
Animals - Old Canadian - US. Stamps. 


Complete Illustrated Canadian Stamp | 


Catalog. Send 10c for mailing. Gray 
Stamp Co., Toronto, Ontario, Canada 
M4w амаз. 


100 DIFFERENT Fascinatin aly.) Turkey 
Stamps, Only 25c. (Adults Yu Goli- 
ath, Y-2, Bethlehem, NH 03 


Wow! 110 АП Diferont. German 
10e. Commemoratives, Airmails, Hig 
Values, Big Catalog, bargain lists, Also, 
fine stamps from our approval service, 
buy any or none, return promptly, 
please, Jamestown Stamp, Dept. 
A20PS, Jamestown, NY 14701. 


1000 DIFFERENT Stamps - $3.90; 
3000 - $18.70. Free Packets Catalog. 
Ооу, 1016 Meridian, Mishawaka, IN 


zoo DIFFERENT Argentina, Plus 
Affordable Beginner's Packet Approv- 
als. $1.53. Fies, 301-U, Pleasantville, 
OH 43148. 


POPE John Paul's historical visit 
highlights Ере ТАСА introductory 
worldwide collection featuring: Lake 
Placid Olympics Commemorative, 
American Bicentennial Painting, Inter- 
planetary Space Station, Germany Eaby 
Animal, Anguilla United States In- 
verted Airplane, Friedrichshafen Zeppe- 
lin, Zaire Fish plus different 
worldwide. Only 25c when requesting 
approvals. State age. Douglas Cook, 
Dept. PS-7, Las Vegas, NV 89119. 


SPECTACULAR OUTER SPACE COL- 
LECTION Only apel Big Catalog too! 
Others sent free examination, 
returnable without obligation, Morton 
Stamps, Dept. DD, 7814 Belmont, Chi- 
cago, IL 60634, 


HUNDRED YEAR OLD U. 5, Stamps. 
10 Different for $7.99, A $17.00 value. 
peus] Stamps, Box 727, Newton, IA 


WOW! 125 Different plus Mystery 
Gift 10c. Approvals. Fayette Stamps, 
Dept. WA, Fayetteville, NY 13066. 


FREE! 107 Different, Triangles, Top- 
icals, etc. Approval, Jayto Company, 
Manlius, NY 1 


FREE! *MONEY SAVING" U.S. Price 


List. Scotco, X4455-PS2, Hollywood, 
FL 33023. 
OLD U.S. Stamps on Approval. 


Adults only. High values with faults. 
Tremendous savings! Rivertown, Dept. 
1525Е, Ada, MI 49301. 


“INVERTED ERROR" + 100 Differ- 
ent United States. 35c with approvals. 
cx pda Stamps, Washington, DC 
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including famous people, 
memoratives and other interesting 
“subjects, — al! different, for only 10@. 
ЙЕ; You also get other selections to 
EUN ехатїпе. Keep those you wish to 
WE buy, return the balance. Cancel service 


anytime. Send 10 ¢ to: Dept P271 


WILLIAMS STAMP CO. ST. STEPHEN, М.В, EL 2X6 


| Get your collection aff the ground with Winged Globe, 


Statue of Liberty, The American Eagle, Abraham Lincoln, | 
Liberty Bell, plus more! We'll also include selection for | 


you to examine. Keep only those you wish to buy, retum 
any others. Cancel service anytime, Mail 25£ today to: 
GARCELON STAMP CO., Dept 2PSS Calais, Maine, 04619 


54 RADIO, TELEVISION 


36c TUBES. Radio & TV! Free Color 
Catalog. comal.. 42178 University, 
San Diego, CA 92105. 


POLICE Scanners, Crystals, Radar 
Detectors. HPR, Box 1922 4, Denver, 
CO 80219. 


FREE Educational 
log. Edukits Workshop, 
T9T-A, Hewlett, NY 11557 


54A CB RADIO 


CB TUNEUP/MODIFICATION 
PORTS. eac mein model. 
catalog. CB City, Fig 1030P, Wood- 


land Hills, CA 9136 


INCREASE св RANGE— Leg 
Free Information. “SKIPPER, 
130-C2, Paradise, CA 95969. 


56 RECORDS, TAPES, etc. 


OLD Radio Programs on Cassette 
Tapes. Send 15c Stamp for Catalog. 
Box 16365-P, St. Louis, MO 63125. 


OLDIES — 45 RPH Original hits. 
Catalog $1.00. C&S Record Sales, Box 
197, Wampsville, NY 13163. 


RECORDS - TAPES! Discounts to 
all labels; no purchase obliga- 
newsletter; discount dividend 
certificates; 100% guarantees. Free 
. Discount Music Club, 650 Main 

Dept. 4-0280, New Rochelle, 
NY 10801. 


57 MUSICAL INSTRUMENTS 


ALLIED Wholesale Musical Instru- 
ments, 476 E. Fordham Road, Bronx, 
NYX 10458. 


GUITAR, Banjo, Violin, Mandolin 
Making Materials. Accessories, Books, 
Piano Tuning Kits, Catalog 50c. Inter- 
national Luthiers Supply, Box 15444, 
Tulsa, OK 74112. 


INTERNATIONAL Catalog valuable 
to makers, repairers of stringed instru- 
ments. Imported woods, parts, accesso- 
kits. Fine German-made violins, 

cellos, basses and bows, Send 
for catalog. Credit certificate 
worth $1.25 enclosed with catalog. 
International Violin Company, Dept. 
AD, 4026 W. Belvedere Ave., Balti- 
more, MD 21215. 


Electronics Cata- 
Department 


107 stamps from around od world, | 
com- | 


sava ACCORDIONS 


40 Models! Famous Makes! 
| — SAVE! Direct from Importer. 
"^ Models for students, teach- 
7" ers, professionals. Standard 
Pe or Electronic. Terms. Trades 
E маск. Home Trial. Hohner 
0:7 Button models too. FREE 
catalog and Importer cw 
ACCORDION CORPORATIO 
Belmont Avenue, MEN IN. E0641 


SONG WRITERS 


SONGS WANTED. Free 
Broadway Music Produc- 
T438-PS, Sarasota, 


0114. 
5535 (РХ) 
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_ POEMS - 
Publishing. 
tions, Box 
33578 


59 IMPORT-EXPORT 


“DISTRIBUTE Products for Manu- 
facturers Worldwide." Free Brochures! 
Eallco, Box 91309-X2, Cleveland, OH 
44101. 
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BUSINESS 
OPPORTUNITIES 


NEW TAX LOOPHOLES Discovered. 
da Ae eligible. Free facts. ULC, 
nori Box 359.00, Clarkston, GA 


REPAIR HYDRAULIC JACKS—Free 
details. Hydraulic Parts Supply, Dept. 
S, Box 4157, Brownsville, TX 78520. 


MAKE More Money by mail. HACO, 
Box 846. Nashua, NH 03061 


SYNTHETIC OIL DEALERS Needed. 
Exciting Products & Opportunities, 
Make More Spare Time Than in 
Present Business or Job, Collect (316) 
686-0441. 


$58.90 DAILY PAY. $353.88 WEEK- 


LY. Homework. Immediate Income. 
Earnings guarantee certificate. Free 
report / Application. AAHIP, Unit 


29309-A, Medcensta, TX 78229, 
NEW Tool! Dealer Opportunity. J.E. 


Distributing, Box "L", Tarzana, CA 
91358. | 
‘ADS 'N' ANSWERS' has current 


"Business Opportunities'' classified an- 
swers, We answered 'em all for you. 
Send long, self addressed, stamped en- 
velope: Consumer Assistance  Corp., 
"The Consumer's Watchdog', Box 
13102, St. Petersburg, FL 33733, 


300% Profit Possible Selling Gift 
Items, Novelties, Toys!! Minimum In- 
vestment! Full Profit Details, Hughes 
Sawant, Box 9016PS, Newark, NJ 


FREE Inflation-Beater Book “2042 
Unique, Proven Enterprises." Fabulous 
“Little Enowns." Work Home! Hay- 


lings-E, Carlsbad, CA 92008. 


$92.00 FROM Square Foot Plywood 
(Huge Demand). Revealing Proof 25c 
gtr ele Woodwins, Bridgewater, 


VINYL'S Where the money is! Pro- 
fessionally repair, refinish, recolor fur- 
niture, vlr car tops. Quick, easy. 
Two small $20 jobs a day earn you 
$1,000 a M BN. Homes, cars, offices, 
restaurants, unlimited customers. Start 
earning after a few days practice, Sen- 
sational details Free, VIP, 2036 Mont- 
rose, Chicago 60618. 


ABANDONED INDUSTRIAL SILVER 
—take it! Details: Silver, Box 548, 
Woodville, TX 75979. 


VENDING Machine. No selling, 
Routes earn amazing profits. Big Cata- 
logue Free. Parkway Corporation, 
1930PSB Greenspring Drive, Timonium, 
Maryland 21093. 


PIANO Tuning leaned quickly at 
home! Free information. ime school, 
Box 450327, Miami 33145 


MECHANICALLY inclined. individuals 
desiring High Weekly Profits operating 
Small Manufacturing business Without 
Investment write: Businesses, ай P 
Brighton 11th, Brooklyn, NY 11235 


MAKE $2,000.00 Monthly 
Time. Unique proven enterprise. No 
selling. No capital to start. Free bro- 
chure. Kashbuilder, Box 1132-PK, In- 
dianapolis, IN 46225. 


PLASTERCRAFT — Profitable Home 
Business. Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 44060. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gress- 
lin Correspondence School, Box 927, 
Spencer, IA 51301. 


FREE Mailorder Dropship Business 


Journal! Mailer's World, Box 1355-P, 
Sioux Falls, SD 57101. 
GET RICH! Secret law smashes 


debts—Brings cash and credit. Details 
free! Wealthkit, Box 350-S, Billings, 
МҮ 12510. 


PIANO Tuning quickly learned with 
home study course. Diploma anted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


BEAT the Races! Free Booklet! "Un- 
limited Lifetime Income from Thor- 
oughbreds - Harness". Elias, Box 47-G, 
Brooklyn, NY 11219. 


$50,000/ YEAR — 


B414, Los Angeles, 


MADE $40,000.00 Year by Mail-or 
дег! Helped others make money! Detail 
ano. Torres: Box 318FF, Ypsilanti, M 


PHOTOSTAMP Agents Wanted! Me 
Big Money from Home Mailorder, Free 
Samples & Information: Postermatic- 
СЕ, st Providence, RI 02914. 


NEW Luxury Car Without Cost! F 


Details. Codex-B, Box ee Toledo, 
OH 43614. (419) 865-5657 
MILLIONS in Mail! Free Secrets. 


Transworld-11, Box 6228, Toledo, OH| 
43814. 


MANUFACTURER NEEDS MAN Tc 
Assemble Product at home and suppl 
national sales crews, full or part thn 
Should desire business of their own 
Five-figure income potential. S.K.R.C 
Manufacturers, River Bend Plantation 
Broadway, NC 27505. 


BELTS And Buckles. Complete Line 
Fast Sellers, including Westerns 
Truckers, Motorcycles, Wildlife, etc 
Big Profits. Complete dealer set u 
Free Catalog. Anchor, Box 3958-BP. 
North Providence, RI 02911. 

$500 - $1000 MONTH Plan raising 
rabbits for us. White’ 


Free de 
Rabbitry, PS, Hudson, OH 44236, 


$25,000.00 IN Your Spare Time. 
Home manufacturing business. Write 
for Free Details: Mason, Room MC- 
3-JA, 1512 Jarvis, Chicago, IL 60626. 


SELLING KNAPP SHOES 15 EASY 
Highest cash commissions immediately. 
Enjoy a steady income with satisfied 
repeat customers. Your own hours. No 
investment. Free sales kit, Knapp 
Shoes. K-611 Knapp Centre, Brockton, 
MA 02401. 


MAILORDER Opportunity. Ste 
profitable home business without ex 
perience or capital, Information free 
Mail Order Associates, Dept. 504 
Montvale, NJ 07645. 


PREPARE Tax Returns - Police- 
man Albert Myers made $2,000 his 


very first season. Train at home. VA 
approved. National Tax School, 
Monsey, 1BM, NY 10952. 

MAKE Durable Building Plastic 


Easily. Waterproof, Fireproof, Economi- 
cal. Bays Laboratory, 2086 - 2075 
Drive, Cedaredge, CO 81413. 


EARN $1,000 Monthly. Spare Time, 
at home, "Guaranteed." Write: 
Lanoie's, 172-PS Vinton, Manchester, 
NH 03103. 


SELL Wool Indian Rugs, Wallhang- 
ings, Beautiful Serapes, Purses, Place- 
mats. Finest Mexico Handweaving, 
Free Catalog. El Paso Saddleblankets, 
Box 12360, El Paso, TX 79912. 


MAILORDER $1,000.00 M bey cond 
Monthly Selling Information. e- 
tails: AR Enterprises, Box 82-5, Bronx, 
NY 10465. 

EASY CASHI Sell opportunity books!| 


Free  distributorship! Allen,  5711-J 
Graves, Encino, CA 91316. 


MAKE $15.00 hourly building cus- 


tom luggage/cases at home. Huge na- 
tionwide emand, ill mail orders. 
We supply materials, instructions . . . 


everything, Free details, Customcase, 
6 De Soto Ave., Dept. х28-86, 
Woodland Hills, СА 91365 


$534.00 WEEKLY aie three 
hours daily at home. 306. 00 weekly 
working two 108 


LI ce } 
5106.80, $71.20, or $35.60. Written| 
Earnings Guarantee. Free Bulletin/A 
plication. FAS, Postal Unit 13703- 
San Antonio, TX 78213. 


riostatic water puriflers, 
$1.00.) SAFEWATER, 
Phoenix, AZ 85069. 


2,000% PROFIT. Free detail und 
stamp. Geter Assoc., Р.О. Box 837, 
Milwaukee, WI 53201. 


EARN BIG FEES 
EASY - Fascinating Opportunity. 
Become Money Broker. Own hours. No 
experience, Proven success formula. 
Free Report: DFC, Dept 11-P-2, 1145 


Box 389195, 


Reservoir Avenue, Cranston, RI 02920, 


14 UNUSUAL WAYS Hobbiests Make 
EXTRA MONEY! FREE details. Write: 
Entrepreneur, 2311 Pontius Ave., Suite 
CA 90064. 


$100's INCREASED ponts repairing 
electric hand tools. Details 52.00 ‘00. 
ACCES POB 208C, Scottsblu 


VENDING Machine Profits: Ee 
Home, Authoritative Manual Instru 
Details, Free Directory Machine Manu- 
facturers,  Clifco, Drawer 7519 pd, 
Alexandria, VA 22307. 


SECOND TIME ADVERTISED. Start 
business for less than $200.00. Lim- 
ited competition Yet! For information 


send $5.00 to: Series 1, P. O. Box 
32, Rocheport, MO 65279. 
LIFT CONCRETE floors, sidewalks. 


New economical system. Details: $4.50. 
Transcan, 4061 Ogden Road, Calgary, 
Canada T2G 4P2. 


MAILORDER: Free Instruction Book- 
let “Starting Home Wi hout 


Dinaetory Dropship 
Clifco, Box 7519 p2, Alexandria, 
22307. 


CHIMNEY SWEEPING Complete 
letailed Directions and Iusteated 
lrawings. Send $3.50 to: Southeastern 
'himney Sweep чегиши, Вох 5010, 


ithens, GÀ 30604 


JEWELRY SALES CAN MAKE YOU 
HCHI Full or Spare Time. Starter kit 


1.00 (Refundable). Nasco, 310-BOB 
incoln Avenue, Fox River Grove, IL 
10021. x | 

SAVE GASOLINE!! Professional re- 
eals retuning secrets. Details — 
'Oosco, GS2, Box 444, Bronx, NY 
0471, мив 

SELL SEMSATIONAL LOW-COST 


IURGLAR ALARM. Ligh Wm Mus 
xceptional margin. Samples for tri 
lorthwest Electric, Ave. 2125, MA: 


1l, SD 57301 


TAKE Catalog Orders. We dropship 
1500 Best-selling specialty products. 
zowest below-wholesale prices. Imme- 
liate delivery. Spectacular home busi- 
iess opportunity, Free Book. SMC, 
1061 De Soto Ave., Dept. 28-86, 
Woodland Hills, CA 91365. 


IMPORT-EXPORT Г Oppo ag prof- 
table world-wide, 1 order business 
rom home, without capital. We ship 
Пап for no risk examination. Experi- 
‘nce unnecessary, Free Report. Mellin- 
rer Dept. C2692, Woodland Hills, CA 
11367. 


WE Pay $1 Each Photo Done! 
:12.50/Hour, Easy! Write: Free Re- 
Jort, #PS-2, 3110 Fulton, Sacramento, 
7A 95821. 
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STICKER 
DEV 5 


BUMPER 
PRINTING 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
| BUMPER— PRESS 

P.0. Box 22791 (LL) 

Tampa, Fia. 33022 


ELECTRONIC 


"ASSEMBLY BUSINESS 


Start home, Spare time. Investment, asia T or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals, Unusual business opportunity, 


FREE: Complete ittustrated literature 
BARTA, Вох 248-58 fam 
Walnut Creek, Calif, 94597 | 


FREE GUIDE 


Making Money is Easy 
. When You Know How! 
Unlock the door to your own part or fulltime Profitable 
Home Business! Mahe ($100, $500, Ar a week) by 
selling products, Carded Merchandise, Brass wares, 
ped ties, and services to friends and others. Our 
3 golden home Business opportunities plan shows you 
ur NN trial i error is 9g ir FREE! 
ion Distributer's Company Braxton 
Street, Uniondale, WY 11553 


57 MONE YMAKING 
OPPORTUNITIES 


NOVELTY IMPORTS Sell Like Mad! 
Маке Huge Profits. Nine samples and 
arge wholesale catalog - $1.00. Lake- 
point Imports, 6646 North Western, 
Chicago, IL 60645. 


LEARN The Secrets of Repairing 
junk Batteries. "Fabulous  Profits'', 
small investment. Apex Engineering, 
33422. Bolsa Road,  Atascadero, A 


HIGH INTEREST AVAILABLE. 15% 
+. Details: MBE, Р.О, Box 1029, 
State University, AR 72467, 


BEGINNER'S GUIDE TO MAIL OR- 
DER. Free Details. C.T., Box 15585, 
Ft. Wayne, IN 48885. 


BIG MONEY! Interested? Free Dis- 
slosure. Febre-M, Box a Toledo, 
JH 43614. (419) 865-5657 


MAILORDER SUCCESSI Interested? 
"ree Expose. TWP-M, Box 6226, Tole- 
lo, OH 43614. 


APPRAISING Real Estate. Fantastic 
Profits. Free Report. AAR, Box 6125- 
PS, Hayward, CA 94544. 


GOLD from rivers and 
Details 25c. Seekay Chemical, 
Fifth Ave., New York, NY 10010. 


OVER $16.50 an hour. Spare time 
at home! Rubber Stamp industry needs 
imall manufacturers. We furnish all 
‘quipment and know-how! Particulars 
ree! Write: Roberts, Room RC-3-JA, 
1512 Jarvis, Chicago, IL 60626. 


POKER. Ee a Winner! Learn How 
о Beat the Odds. MAKE MONEY. 
send $2.00 to Val-Lue Enterprises, 
[923 - 19th Lane, Brooklyn, NY 
11214, Dept. 101M. 


VER 1000 BUSINESS- øF- YOUR-OWN 
OPPORTUNITIES in 5 issues of Op- 

iortunity Magazine and they're yours 

ree for Hia asking! Write Opportunity, 

pt n 473, 6 М. Michigan, Chicago 
02. 


Reveals 5 big Ways 
to Make Extra Money 


streams. 
210 


STOP Wasting Money answering 
ahaa за age ys id ads. 1000 
offers explain Globe, Box 20588- 

P, St. Louis, MO. 63139. 


NEW Discovery in Battery Recondi- 
tioning Means “Бї Profits Fast." 
Electoan, 7415 Gable Drive, Little 
Rock, AR 72205. 

$65,000 OPPORTUNITY. Free infor- 
mation send stamp. Geter cir da P. O. 
Box 837, Milwaukee, WI 53201 


WIN MILLIONS. Send $13 for chance 
of lifetime in Canadian lotteries Mil- 
lionaire Club, Р.О. Box 663, St. John's, 
Canada А1С 5L4. 


CASH Loans "overnight." Wipe out 
debts! Enjoy AAA-1 credit! Free Re- 
port! "Research," Box 29263-GN, 
Trdiavapolis, IN 46229. 


WIN Your Share of $50,000.00 
MONTHLY. Send $1.00 for PUZZLE 
CONTEST sponsor list. Information, 
pe yt Box 17494, Salt Lake City, UT 


ERASE DEBTS with little-known 
law: CREATE wealth! FREE report. 
Blueprints, 52, Box 100, La Grange- 
ville, NY 12540. 


HORSEPLAYERS! SHOCKING NEW 
WINNING METHOD REVEALED! WRITE: 
PROFESSIONAL SYSTEMS; BOX 
48798-PS2, LOS ANGELES, CA 90048. 


WOODCARVING BY MACHINE - 


Earn up to $28.00 an hour. Trace plaques, 
statues, gunstocks, decoys, furniture, name- 
plates, etc. Minimal skill needed. Unique 
patented Kurt carving equipment lets you turn 
spare lime into an enjoyable hobby and po- 
tential profit. Mo big investment or franchise 
fee. A proven moneymaker. Send 50g for 
20 page Brochure. 
KURT MANUFACTURING COMPANY, 

1720-P Marshall St. N.E., Minneapolis, MN 55413. 


| Offers galore! Your name placed free on 
lists we send wholesalers, importers, 


Be footed magazines, berg Bele houses, e ы 


pp e offers. "Send 25¢ for اا‎ 


World-Wide 
9 So. Pin Oak, 
New Orleans, LA 70 


. MAKE TOP MONEY IN 
4j STAINED GLASS 


Learn at home in your spare time, 
‚ Program includes your book of com- 
pletely illustrated lessons — all protes- 
sional tools, many interesting projects 
, and more. All this is included in 
fu our seilf'study program Every 
N thing needed to start FRE, ап your 
fr way to success FREE INFO 
REGINA CAREERS LTU, —Pub. Dept. PSG-20 
£33 E. Main 5t, Round Lake Fark, Il. 60073 


EARN A STEADY INCOME 
SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpener sharp- 
ens saws 5” to 60", 
rip, cross-cut, com- 
bination, dado, Easy 
to operate—accurate 
—fast—asafe. Bevels 
45°, joints, gums. 


You can profit from this 
machine. 

Thousands of Circular 
saws need sharpening: 
every month. 


Write for details 
BURR MANUFACTURING CO. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


EMPLOYMENT 
INFORMATION 


JOURNEYMAN CREDENTIALS 
GRANTED LEGITIMATE! Write: Ма- 
tional Craftsman Union, 210 Fifth 
Areria, Suite 1102, New York, NY 


AUSTRALIA —New Zealand! 75,000 
Jobs! Free Transportation, Employer 
listings $2.00. Austco, Box 4116-Е, 
Hayward, CA 94540. 


RESUME Кїї Developer with 25 
Years Recruiting Experience, Kit/Mar- 
keting Plan - $5.00. Fortune, 63 
South 9th Street, Suite 514, Minne- 
apolis, MN 55402. 


TRUTH FROM AUSTRALIA—JOBS, 
Incomes, Tourism—Latest Facts Book. 
$4.00 bills to: Infoton, POBOX D-91, 
Forestville 2087, Australia, 


SUNSHINE OPPORTUNITIES. 
latest facts: Employment, Wages, 
Rentals, Real Estate, Tourism Oppor- 
tunities: Post Office Box 131, Mait- 
land, FL 32751. $2.00. 


Fi 


— 
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Learn 


| 


OVERSEAS olifieids jobs. 200 Com- 
panies, List $4. Oilfield Consultants, 
Ls О, 123 Carlin, Lafayette, 


JOBSI HOW TO GET THEM! Resume, 
Interview Guidelines. $2.00. Hints, Box 
15185, Fort Wayne, IN 46815. 


OVERSEAS — $15, 000-$50, 0004. 
Free Information! Employment, Box 
29217-FB, Indianapolis, IN 46220. 


= m 


JOBS OVERSEAS 
JOBS OVERSEAS 
JOBS OVERSEAS | 
ng нача) Free Details, 


(Includin 
Wages, Countries, How To Apply. | 
Global Employment 
Box 808-PS 
National City, California 92050 


62A HELP WA NTED 


PARTTIME piece work. Webster, 
America's foremost dictionary каралу 
needs home workers to update 
lists, experience 
unnecessary. name, address 
phone number to Webster, 175 Fifth 
Ave., Suite 1101-CN-5, New York, NY 
10010. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Fergu- 
son Research Specialists, 60-15 Wood- 
side Avenue, Woodside, NY 11377. 


INFORMATION on anything. Thor- 
ough, reasonable, fast! Pl - Global 
Research Associates, Box 182, Yales- 
ville, CT 06492. 


RESEARCH Information Sources, Any 
Subject. Prompt, Reliable. RIS, Box 
24049-PS2, Nashville, TN 31203. 


66 AGENTS WANTED 


EARN Extra Spending Money! Write 
orders for your friends and family and 
earn $250/Month or more. Sell quality 
Mason Shoes. Absolutely no invest- 
ment. Write: Mason Shoes, E-526, 
Chippewa Falls, WI 54729. 


CANADA'S Newest 
Details: 


Money Game. 
Seajay Enterprizes, Box 426A, 
Ontario, Canada 


Station F, Toronto, 


Now SHOES! 


„КЕТА. VALUE OVER $30 


I'll show you how you 


can earn free shoes or boots for yourself 
S up to $200 a month іп extra in- 
come. Show friends and nelghbors how 


they can save $15 to $20 a pair on 
high quality shoes or boots. Selling kit 
free. Write; Gordon King, Hanover Shoe 


Inc. Dept. 2605, Hanover, Ра. 17331 


67  SALESPERSONS— 
DISTRIBUTORS WANTED 


AN OHIO OIL CO. offers PLENTY 
OF MONEY plus cash bonuses, fringe 
benefits to mature individual in your 
area. Regardless of experience, write 
T. D. Read, Pres., American Lubricants 
Co., Box 696, Dayton, OH 45401. 


EARN BIG COMMISSIONS 


WORK FULL OR PART TIME! 
Show big FREE SALES KIT featuring 
complete line low priced business printing 
and ad ot Fa to business people. 
Build profitable repeat business. Start 


now. 
NATIONAL PRESS, INC. 
DEPT. 016 
NORTH CHICAGO, IL 60064 


68 REMAILING SERVICES 


NASHVILLE Confidential Remailing. 
Business, Personal, Long Term or Sin- 
gles $1.00. Prompt, Reliable. NCR, 
24949-PS2, Nashvi le, TN 37202. 


70 AUTHOR'S SERVICE 


PUBLISH YOUR BOOK! Join our 
successful authors. Publicity, 
tising, beautiful books. All subjects 
invited. Send for fact-filled booklet 
and free manuscript report. Carlton 
Press, Dept. PSB, 84 Fifth Avenue, 
New York 10011. 


72 EDUCATION & 
INSTRUCTION 


SECRETS Of Human Mind. 550-Page 
Best-Seller, $3.50 postpaid. Thomas 
Junker, 61-11 Booth Street. Rego 
Park, NY 11374. 


COLLEGE Degree? Why not? 


EARN Extension otal in Ho- 
moeopathy, Роан. атас Medi- 
cine,  Naturopathy, d 
chology, etc. School F blos: = 3 

at glad AM "ug Airmailed. “Secretary 
PA/ пае Forest 
Highfield, oes Sussex, England 
RH17 TEX. 


DEGREES, Thesis Method. Brochure, 


$1. North, OK 


74101. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist, Bish- 


Box 3388, Tulsa, 


op. Box 744-Р5, McKeesport, PA 
15134. 

LEARN 5 TURBINES! Correspon- 
dence cou covering all systems, 


maintenance, theory, operation. Estab- 
lished 1957. Valuable diploma awarded! 
AMERICAN JET SCHOOL, Department 
PS-1, Darby, MT 59829, 


` LEARN Dowsing, Radionics, Radies- 
thesia and E.S.P. Subjects. Free Illus- 
trated Catalog. скан and Equipment. 
(Airmailed $2.00.) Established 30 
Years: Bruce Copen, Highfield, Dane- 
hill, Sussex, England RH17 ТЕХ. 


BARTENDING —- Bar Management 


Home Study. Bartending Training, 
CA 91204. san Fernando Road, Glendale, 
A 91 


ELECTRONICS Degree 
correspondence, Grantham 
2500 La Cienega, Los Angeles, 
90034, 


(BSET) by 
College, 
CA 


LEARN WHILE ASLEEP! Astonishing 


New Method! Strange Catalog Free! 
Autosuggestion, Box  24-A, lympia, 
WA 98507. 


COLLEGE Students! Improve your 
grades, Send $1.00 for 356-page, col- 
legiate research papers catalog. 10,250 
available.  Researc Assistance, Box 
25918.Q, Los Angeles, CA 90025. 
(213) 477-8226. 


WELDING TRAINING. Basic and Ad- 


vanced for ag cr Processes — Arc 
(Stick). MIG IG, Gas, Pipe all pro- 
cesses, A non-profit school. Accredited 
member NATTS. Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL OF 
WELDING TECHNOLOGY, Вох 80, 
Troy, OH 45373. 


MEMORY, Sleep Learning. Free Pub- 


lication, DLP, Box 487, Anaheim, CA 
92805. 


MOTORCYCLE Mechanic. Train at 
Home Spare Time. Motorcycle Tools, 
Test Instruments included. GI/VA Ap- 
Write for facts: Motorcycle Re- 

. Dept. CCC9, Newport 
Beach, CA 92660. 


ELECTRONICS CAREER TRAINING 


By Mail. G.I. Bill, FCC License, Color 
TV, Broadcasting, Engineering. FREE 
School Catalog, School Rep will try to 
call. Write Cleveland Institute of Elec- 
tronics, Inc. (CIE), Dept. WPS-56, 
i2 ааш ith Street, [M eveland, OH 


INFLATION апа Depression are in 


the News. You are vunerable, Protect 
vourself, learn to earn income regard- 
less of market conditions, Publication 
provides step by step techniques Guar- 
anteed to increase earning power, Pro- 
tect your positlon, increase your sta- 
tus. Rush $3.00 to: Neumann, P. О. 
Box 312, Centereach, NY 11720. 

Easy 
909, 


low cost plan. Elysion College, 


San Ysidro” CA 92173. 


BRITISH DEGREES, Diplomas, Doc- 
torates. Obtain yours now from Lon- 
don, England. Commerce Philosoph 
Sciences, Divinity, Medicine. Over 4 
subjects. Free prospectus (Airmail 
$1.00 Refundable). College Registrar, 
Dept. 1028, BCM-Collegiate, London 
WCIV 6XX, England. 


UNIVERSITY DEGREES! No Classes, 


FREE 
Box 


Fast, Economical. Accredited. 
Revealing Details. Success, 
13151-S2, Columbus, OH 43213. 


UNIVERSITY DEGREES BY MAILI 
Bachelors, Masters, PH.D.s 
revealing ‘details. Counseling, Box 389- 
PS2, Tustin, CA 982680, 


HIGH School at home, no classes. 
Diploma awarded, low cost. Informa- 
tion Free, call toll free anytime 1- 
800-621-5809 ( Illinois 800-972- 
5858) or write American School, Dept. 
30247, 850 E. 58th St, Chicago, 
& 


EARN HIGH SCHOOL DIPLOMA 
AT HOME FASTI State Registered. 
Lowest tuition available, Individual 
counseling. Credits awarded for job 
experience and previous courses. Free 
school ring. Call free: 1-800-327- 
8103, Cambridge Academy (PS-2), 

409 E. Osceola, Stuart, FL 33494. 


INSTANT MEMORY 


of acquiring a powerful 

memory. No memorization, no no keywords. Release your 

photographic memory. Learn "how" you remember, Ё 

UE you forget. Discover your natural ability to 
в. Жылы. Send for free information to: 

| INSTITUTE of ADVANCED THINKING 

a 859Р5 VialaPaz, Pacific Palisades, CA 90272 


А short, Ша ти 


TUTTER? 


IN 7 DAYS our self - study 
method of coring stuttering 
starts giving results you can 
feel your friends will ne- 
tice. ie — since 


паї 
helped. FREE ан write THE EME EMERY INSTI- 
TUTE, P.O. Вох 867 PS2, Winter Park, FI 32790 


73 CARTOONING, 
SIGN PAINTING 


CARTOON for money ! ! ! Free 
Book: Success, Box 885B. Dearborn, 
MI 48121. 


LEARN Cartooning. Fun or profit. 
Cartooning, Box TOGOA, Colorado 
Springs, CO 80933. 

LEARN Sign Painting—Free Cata- 
logue. Kaufmann Supply, Centertown, 
MO 65023. 


MODERN Cartooning Taught by Mail, 
Write for Free Brochure. Cartoonerama, 
Box 263-AG, Branford, CT 06405, 


76 DETECTIVES 


DETECTIVE Profession, easy home 
study; free tie-tack or lapel pin, certif- 
icate, future. Professional Investigators 
Training School, Dept. CE, P.O. Box 
1890, San Pedro, CA 90733. 


FINGERPRINTING - exciting scien- 
tific career. Home study course teaches 
everything. Certificate on completion. 
Many openings; prepare now. Profes- 
sional Investigators Training School, 
Dept. FP, P.O. Box 1980, San Pedro, 
CA 90733. 


77 LOANS BY MAIL 


cash grants—from Govern- 

(Never repay.) Also, cash 

ages eligible, Complete 

information, $2 (refundable), Sur- 
lus Funds-PSG, 1629 K St, Wash- 
gton, DC 20006, 


BORROW FROM HOME 

ANY amount, any purpose, within 
30 days. Competitive rates. Also, you 
can earn unlimited income as our Mon- 
97 Agent. No experience - own hours. 

ational Company to assist every way 

ssible, No Gimmicks! Free Details: 

nancial, Dept, 11-C-2, 1145 Reser- 
voir Avenue, Cranston, RI 02920. 


BORROW $25,000 "overnight." Any 
purpose, e kW Write: Suc- 
cess Resenrc goor 29263-FB, India- 
napolis, IN 462 


IMMEDIATE Cash Loans! No col- 
lateral, co-signers, interviews, 98% 
Accepted! Associates, Box 98-P3, 
Brooklyn, NY 11235. 
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WINEMAKING 


WINEMAKERS—BEERMAKERS | Free 
Catalog. Fast Service. Large Selection. 


a T850-N. Independence, 
FREE ENCYCLOPEDIA WINEMAKING 

BEERMAKING, supplies, eq Rayment, in- 

gredients. Vynox Indust 

57498, Rochester, NY 14615. 


WINEMAKERS -— Beermakers. Free 
ulpment Supplies. Continen- 
r Box 8016-PS, Indianapolis, IN 
46268 


WINEMARERS - Beermakers: 
Illustrated catalog of supplies. 
Plex, P.O. Box 12276H, Minneapolis, 
MN 55412, 


CHAMPAGNE Fizzumkits $5.70. 
Winemaker's  Sliderule $4.20, Ошу 
тпа: MAS, Box 222, Auburn, AL 


WHISKEY! GINI VODKA! Homemak- 
$2.00. Gor- 
Philadelphia, PA 


—Wine ROS Supplies. 42 
Imported Malts. Catalog. Wine Нонву, 
Вох 1866, Allentown, PA 18105 


79 BUY IT WHOLESALE 


REPLACEMENT PARTS for Chain- 
saw, Motorcycle, Snowmobile, 
Engines. Wholesale prices, 48 hour 
shipment. Free Catalog. Manufacturer's 
Supply. Box 157PS, Dorchester, WI 


400,000 BARGAINS Below Whole- 


sale! Many Free! Liquidations 
Closeouts! . . . Job Lots . . . Single 
Samples. Free details. Worldwide Ваг- 
gainhunters, Box 730-B, Holland, MI 
49423. 

80 ADVERTISING 


AGENCIES & SERVICES 


EXPERT Assistance tor mailorder, 
advertisers. Ratebook leading newspa- 
pere. magazines $1.00. Chicago Adver- 
tising Agency, 28-ES Jackson, Chicago 


| House, 


| 83 RUBBER STAMPS & 


OFFICE SUPPLIES 


RUBBER Stamps. Free Catalog. 
Jackson's, Brownsville Rd, G-100, Mt. 
Vernon, IL 62864. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


PRINT YOUR OWN — Printing 
Presses. Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Samples to: Kelsey Company, DS, Mer- 
iden, CT 06450, 


SIMPLE-X RUBBER STAMP 
PRESSES. Hydraulic Operated, Electri- 
cally Heated, Sizes 
10°x15", Starting Outfits. 
Presses, Supplies Shipped Day Re- 
ceived, Send $2.00 for Catalog and 
Brochure, Custom Manufacturers, Box 
211-PS, Springfield, MO 65801. 


87  TOBACCO, PIPES, 
CIGARS 


FREE SMOKER'S CATALOG! Write: 
3373-PS, Granada Hills, 


88 OLD GOLD, JEWELRY 
WANTED 


GOLD - Silver - Platinum Wanted. 
For free information write: Wilmots, 
345 5. Glassell, Orange, CA 92666. 


HIGHEST CASH IMMEDIATELY for 
Old Gold, Silver, Platinum, Jewelry, 
Gold Teeth, Watches, Diamonds, Spec- 
tacles, Free Information, Rose Indus- 
tries. 29-Y East Madison, Chicago, IL 
60602. Established 1934, 


HIGHEST, Fastest Cash for Gold, 
Silver. Mail Articles Today. Sellfast, 
Box 85, Seneca, SC 29678. 


BUYING Gold - Silver! Free Details! 
PALARCH, 50-PS2 Margin, Salem, MA 


HIGHEST CASH for Gold, Jewelry. 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum, Mail Articles Today. 
Free gift with Information. Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 657, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


DIGITAL Watch Repair $19.95, АП 
Makes and LCD LED. 90 
Day Warranty. Act now for free bat- 
tery replacement. 
Extra. Digitronics, Р.О, Box 643-Р.5., 
Old Bridge, NJ 08857. 


WATCH and Clock Repairing Books, 
Tools, Materials, Free Catalogs, North 
American, Box  T7TT7T-BO, Fox River 
Grove, IL 60021. 


91 OF INTEREST TO ALL 


SIREN LIGHT for joggers. 
weight flashlight has built in siren. 
Measures 8" and runs on 2 "C" bat- 
teries (not included). $7.50. 

T7700 Leesburg Pike, 
102P, Falls Church, VA 22043 


AVOID Lemons — Buying Used Car?? 
Guide $3.00. IBS: 14528A 159th 


Street, NY 1143 


92  MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


BUILD museum-quality ship models, 
gun models, dollhouse room settings. 
1980 Model Catalog features complete 
; fittings, plans, construction 
materials, tools, 'How-To' books, 88 
pages. Only $1. 00. James Bliss & 
Company, Dept. PS, Route 128, Ded- 
ham, МА 02026. 


94 FOR INVENTORS 


NONPROFIT foundation helps inven- 
tors. Widest range of services. Free 
recording forms. Free evaluation, Af- 
fililated Inventors Foundation, 501-A 
Iowa, Colorado Springs, CO 80909 


PATENT ATTORNEY—Serves Inven- 
tora Вэ Mail. Box 405, Medfield, MA 


PATENT IT ECONOMICALLY! Free 
details, М. Rainer, 2008 Fondulac Rd., 
Richmond, VA 23229. 


REGISTERED PATENT ATTORNEY. 
Applications and Searches. Mail Ser. 
vice, Free Preliminary Review, Box 
392. Millwood, NY 10546. 


NEED HELP, INFORMATION 7 SOCI- 
ETY OF AMERICAN INVENTORS, Rte. 
4, Box 419-F, Savannah, GA 31405. 


` Victor J. 


IDEAS, inventions, new products 
by innovative manufacturers. 


viduals, tinkerers, universities, compa- 
nies with feasible concepts, Write for 
Kit-PS, IMI, 701 Smithfield Street, 
Pittsburgh, PA 15222, 


INVENTORS - Patent Your Inven- 
tion. Free Initial Consultation. We are 
registered by the : Government, 

Evans & Co., 4637 Eastern 
Ave. N.E., Washington, DC 20018. 


Since 1898. 


INVENTORS: If you have an inven- 
tion for sale or license, write for free 
booklet explaining how we can help 
you, Kessler Sales Corp., C-72-FI, Fre- 
mont, OH 43420, 


. INVENTORS - Learn patent search- 
ing! Step-by-step guide teaches profes- 
sional methods! Patent Publications, 
Box N38, Scituate, MA 02060. 


NEW! ''Patenting Your Invention 
Yourself," $29.95. Patent Attorney, 
T400-PS Benjamin Franklin Station, 
Washington, DC 20044. 


95 INVENTORS WANTED 


LEARN how to offer your invention 
for sale or license. Free Booklet Out- 
lines Procedures, royalty rates, re- 
remenna, Kessler Sales Corporation, 

T2-IW, Fremont, OH 43420. 


Inc.—invention /pat- 
inventor 


INVENTURE, 
ent marketers, PhD, Free 
information, 304-S M 
Lee, NJ 07024, 201/947-7480 


INVENTIONS WANTED 


FREE CONSULTATION e NO IDEA TOO gren 


Disclosure protection. Cash or royalties fro 
manufacturers seeking new ideas. For free infor- 
mation on how to protect your ideas. Call or Write 


American Inventors Corp. 
59 Interstate Dr. PS 
West Springfield, MA 01089 (413) 737-5376 
ралу 


Fae Based Service. 
GOOD EATING 
"HOT" CHILI. Send $1.00 sase: 


Donna's, RT1 Box 171, Grandmarsh, 
WI 53936. 


700 WANTED TO BUY 


QUICKSILVER, platinum, silver, 
gold! Ores analyzed. Mercury Terminal, 
Norwood, MA 02062, 
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GOLD, Silver. Platinum! Free infor- 
mation! American Metals, Box 30009- 
PS, Charleston, SC 29407. 


= ER а 


TUNGSTEN Carbide, "Turni feni: Tita- 
nium, Tantalum, Stellite Molybdenum. 
Consumers, Walker Metallurgical, 1411 
Schaefer, Detroit, MI 48227. Toll Free: 

1-800-521-8484. (іп Michigan: (313) 
213- 0500 Collect.) 


WANTED - 1-20 EW Sterling 
Engine. Will Pay Well. Seige Corp., 
Р, О, Box 16143, Greenville, 5С 
29606, 


102 TREASURE FINDERS, 
METAL DETECTORS 


FIND old coins, jewelry, gold nug- 
gets. New patent ed revolutionary de- 
vice, Free catalog. Gardiner, 4729L N. 
7th Ave., Phoenix, AZ 85013. 


BURIED TREASUR | 
==: = 
ocate from a LONG کے‎ € 


with Ultra-Sensitive DIRECTIONAL Localar 


| SEND FOR 
FREE INFORMATIVE BROCHURE 


— RESEARCH PRODUCTS 
Box 13441-Н tampa. FLORIDA 33611 


104 VACATIONS, 
RESORTS, TRAVEL 


YOUR PERFECT 

TRAVEL COMPANION 
The North American Road Atlas from 
Gousha, for over 50 years the nation’s 
foremost road map publisher, Beautiful, 
full-color, 128-page easy-to-read atlas 
covers U.S., Canada & Mexico. Even 
includes maps of 212 cities, Major 
parks, historic sites & points of inter- 
est clearly marked. Mileage charts, too. 
You'll find it the best road atlas you 
ever owned. Order directlv from Popu- 
lar Science for just $3.95 + $1 post- 
age d SE ЫП of CA, СО, 
FL, IL, МҮ » VT & WI, please 
add Ane d Pisa tax.) Popular Sci- 
ence Road Atlas, P. О. Box 5115, 
Grand Central, New York, NY 10017. 
Quantity prices (50 or more) on 
request, 


105 MISCELLANEOUS 
` HISTORICAL CASSETTE ТАРЕ; 
“KENNEDY PRESIDENCY.” Mail 


$5.00, Tower, Lewes, DE 19958. 

FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddo Mission, Dept. 
145 is" Thurston Road, Rochester, NY 


PROBLEMS SOLVED. $100.00, Pay- 
ment on satisfaction. The Psychic, Box 
711, Nantucket, MA 02554. 


705A HEALTH 


PROSTATE TROUBLES? Easy; drug- 
less treatment quickly relieves pain 
swelling. Clinically proven, Free in 
formation,  Tammlynn, Box  33-PS 
Semmes, AL 36575. 


7106 PERSONAL 


INVESTIGATORS. 


Latest  Electroni 


Aids. Write: Clifton, Box 220-Е, 
Miami, FL 33168. 
COLLEGE DIPLOMAS WITHOUT 


CLASSES. Accredited Degrees by Mail. 
Free Details. EACS. Box 33428, Seat- 
tle, WA 98133. 


BE  Ordained Minister - 
Donation. Perform Marriages, 
gal Credentials. World Church, Route 
2. Goodlettsville, TN 37072. 


A COMING Whirlwind to sweep this 
earth! Free Information! Write: Наг- 
vest, PS, Jefferson City, MO 65102. 


ADVANCED TITLES/DEGREES Min- 
isters, Honorary Doctorates, other Ser- 
vices available. Omnidenominational. 
Free Details. Acquarian Church, 432- 
PS PCH, Hermosa Beach, Ca 00254. 


BECOME An Ordained Minister, Free 
ministerial credentials 
right to the title "Reverend. sd 
Church of Gospel Ministry, 486- PS 
Skyhill Court, Chula Vista, CA 92010. 


MESSIAH PROMISED LIFE to the 
overcomer. Read and learn exactly 
what you must do to escape the ceme- 
tery. Send for your free copy of ''The 
Psychology of Purity and Chastity." 
To: SCHIZOPHRENICS INTERNATION- 
AL, 5828 Wilkes Drive, Ft. Worth, 
TX 76119. 


INCREASE Height! Details 35c, Tall- 
Up (30009), Box 32307. Louisville, 
KY 40232. 

TOTAL Mind Power (How p use the 
other 90% of your mind). Free Book- 
let. Total Mind Power Institute #18, 
Larkspur, CA 94039, 


UNIVERSITY DEGREES BY MAIL. 
Legal, Fast, inexpensive, Free revealing 
details. Counseling, Box 389-SP2, Tus- 
tin, CA 92680. 


— — 


END money worries forever! I made 
$77,000 last year. Paid hardly any 
taxes. You can too. Free proof! Sterne, 
B361-N Vickers, San Diego, CA 92111. 


BEAT Inflation. Open a Secret Swiss 
Bank Account. For details send $2 and 
stamped self addressed envelope to: E. 
M. Enterprises, Box 513, Mt. Prospect, 
IL 60058. 


PLAY CRAPS TO WINI New Busi- 
ness Approach. Computer Tested. Guar- 
aneed. Send $5.00 Today. Felicity Sys- 
tems A020, Box 113, Westminster, CA 
02683. 


CERTIFICATES, Documents ( all 
kinds) Guaranteed! Authentic!! 
logue 25c: LTD Documents, Box 3910- 
Fo, New Hyde Park, NY 11040. 


106A HAIR CARE 


CURE FOUND FOR MALE PATTERN 
BALDNESS. DISCOVERED BY DOCTOR 
AT THE UNIVERSITY OF HELSINKI, 
FINLAND WHILE DOING CANCER RE- 
SEARCH. FREE REPORT. CONAN RE- 
SEARCH, Р.О. BOX 442, TWINSBURG, 
OH 44087. 


NATURAL Products— Finest quality! HAIR 
FARMING®) KITS— Complete programs for 
men/women with hair loss problems. 
FERTILIZER(&;— Vitamins for hair/best formula, 
JOJOBA hair/skin cosmetics - pH acid - bal- 
anced/protein enriched. BRUSHES for hair/ 
skin/nails/teeth - wood finish/boar bristles. 
Write today for free info. 


ROGLY RESEARCH 
Box 570726, (PS-280) 
Miami, FL33157 


707 HEARING AIDS 


HUGE SAVINGS. 
markup. Free Trial, 
sale. Terms Arranged, 
Rockford, IL 61104, 


Eliminate dealer 
Batteries whole- 
Lloyds-PSC, 


in Tubs 


and’ Shower 
Stalls Acrylic Tubs introduces its innovative, 
modular acrylic tubs and shower stalls in many 
decorator colors. Installation instructions are in- 
cluded. Free 


202 Solve Excess Water Problems ADS Cor- 
rugated Polyethylene Flexible Drainage Tubing 
brochure outlines advantages, guidelines, and 
specifications for the do-it-yourselfer. Free ` 


203 Windows and Gliding Doors Pamphlet 
offers a collage of ideas and improvements, 
along with energy-saving and planning tips 
from Andersen. Free 


204 Video Computer System Atari lists com- 
plete line of computers in its catalog, and illus- 
trates more than 1500 variations of and options 
for contemporary games people play. Free 


205 Roofing and Siding Booklet from Bird & 
Son offers advice on exterior home care, and 
details helpful pros and cons on assorted build- 
ing materials to consider when planning to 
build or remodel. 50é 


206 Still Wasting Precious Fuel? Save with 
Celotex Thermax Home Sheathing, interior or 
o Informative literature explains how. 
ree 


207 Are You Eligible For a Tax Credit? Pam- 
phlet from Certainteed has the answers for to- 
day's homeowners about saving fuel and mon- 
ey with insulation. Free 


208 Install Your Own Garage Door Opener No 
need to be inconvenienced any longer by lifting 
your garage door manually. Now watch it open 
at the touch of a button with step-by-step 
instructions from Chamberlain. Free 


209 Lawn Mower Preview Guide Prepare 
yourself for a beautiful, well-kept lawn this sum- 
mer with a mower from Bolens. Brochure free 


210 Discover Georgia Vacation book from 
Georgia Dept. of Industry and Trade includes 
maps, charts, complete recreational guide, and 
more, Free 


211 Glo-International Portable Heaters Leaf- 
let explains how these welcome additions pro- 
vide a warm asset to any room and cut utility 
bills at the same time. Free 


О 201 [1 206 О 211 
[1 202 О 207 О 212 25€ 
О 203 [1 208 О 213 
[1 204 L] 209 О 214 15 
О 205 50¢ п 210 О 215 


Name (please print) — 
Address 
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212 Create a Perfect Climate Brochure from 
Honeywell describes advantages of climate 
control in the home, including cutting heating 
bills nine—30 percent. 256 


213 Hot-Water Heaters Intertherm introduces 
a warm and economical alternative for the 
home in its informative pamphlet on assorted 
hot-water heaters. Free 


214 Seal with Caulk Brochure illustrates the 
many uses of Macco Caulk, and gives complete 
instructions and recommendations for best re- 
sults. 15é 


215 Majestic Fireplaces Efficient, decorative 
wood-burning fireplaces in builtin or free- 
standing styles accent any room. Booklet shows 
complete assortment. Free 


216 Outboard Motors Mariner outlines ad- 
vantages and specifications of a new line of over 
50 models, from two to 20 horsepower. 
Free 


217 Wood-Finishing Tips Sixteen-page book- 
let for the do-it-yourselfer offers information 
from wood selection to preparing antiques for 
refinishing, from Minwax. Free 


218 Single-Lens Reflex Camera Guide Nikon 
offers the beginner a comprehensive introduc- 
tion to photography and the single-lens reflex 
camera in its 48-page book, complete with pho- 
tographs illustrating helpful hints. $2 


219 North Carolina Vacation Package Folder 
includes maps, attractions, accommodations, 
and events from the North Carolina Dept. of 
Commerce. Free ` 


220 гера Screens Screens and accesso- 
ries can beautify the home in styles compatible 
with any decor. Portland Williamette booklet 
gives a fine selection. 25€ 


221 Pearlcorder's Amazing Microcassette Re- 
corder Brochure from Olympus features first 
microcassette recorder with a built-in quartz 
clock, timer, and stopwatch. Free 


222 How To Finish Wood Floors Instructions 
from Pierce & Stevens give an easy-to-follow, 
step-by-step procedure for finishing wood 
floors, including necessary tools and surface 
preparation. 25€ 
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Note: Popular Science lowa address is for Product Information only. Subscription inquiries should 
be directed to the address at the foot of the table-of-contents page. 


Please send the items checked below. | am enclosing 30€ handling charge 
(any number of items) plus amount required for priced items. 


Please send cash, check, or money order made out to Popular Science. 
No stamps or foreign currency. Allow approximately six weeks delivery. 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and spec- 
ifications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


223 Avoid Housepainting Headaches PPG of- 
fers helpful tips on preparation, as well as pre- 
ventive measures to take against blistering, 
cracking, peeling, flaking, and mildew. 25€ 


224 Radio Shack's Microcomputers Catalog 
displays a complete selection of the latest mi- 
росы puters and accessories for home or of- 
ice. Free 


225 It's Easy to Make Your Own Furni- 
ture This 128-page, hardcover book from 
Rockwell contains detailed instructions, as well 
as a list of materials necessary to complete 32 
projects, and a special section on laminated fur- 
niture. $6 


226 Fiberglass Marine Antennas Catalog in- 
cludes complete line, how to choose the right 
CB or marine antenna, and exclusive fiberglass 
process, from Shakespeare. Free 


227 South Carolina Beaches Beaches, activi- 
ties, and other attractions for the vacationer are 
described in this inviting brochure from South 
Carolina Dept. of Tourism. Free 


228 Electric Staplegun Projects Folder from 
Swingline contains 19 indoor/outdoor, do-it- 
yourself projects, including simple directions 
and diagrams. Free 


229 Virginia Travel Guide Vacation booklet 
includes map, 373 years of history, natural won- 
ders, and 200 color photos, in 40 pages from 
Virginia State Travel Service. Free 


230 Play Olympic Golf Whispering Palms Golf 

and Country Club offers a new playing-range 

canco for you to sharpen your shot making. 
ree 


231 Learn Glass Etching You don't have to be 
an artist to get professional results in accentu- 
ating your mirrors, windows, and glasses with 
Armour's etching method. Free 


232 Custom-Built p Homes Planning 
guide features 100 pages with over 50 designs 
and floor plans. Heating, plumbing, and wiring 
systems are also available, from Evans. $2 
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Publisher slashes price to 
celebrate Tenth Anniversary 


By R. GINZBURG 


NEW YORK 
Moneysworth, the monthly magazine, 
has stunned the publishing world by an- 
nouncing an offer of full-year subscrip- 
tions for $2.97. This is as little as some 
magazines charge for a single issue. 

"We're doing this to celebrate our 
Tenth Anniversary," a spokesman said, 
“апа to solidify Moneysworth's position 
as America's Number One Biggest Pub- 
lishing Bargain. Ever since it began 
publication in 1970, Moneysworth has 
consistently lowered subscription rates, 
while other periodicals have raised 
theirs. We started out at $10 a year and 
now are offering Tenth Anniversary 
Special Subscriptions at THE UNREAL 
PRICE OF ONLY $2.97!" 

 Moneysworth, which tells how to get 
the most for your money and the most 
out of life, is read by an estimated 
5,000,000. Its chief competitors are Con- 
sumer Reports, which sells for $12 a 
year, and Money magazine, for $14.95. 
How to place your order 

Readers of Popular Science who wish 
to take advantage of this unparalleled 
offer should send their name and ad- 
dress with $2.97 to: Tenth Anniversary 
Special Subscriptions, Moneysworth, 
General Post Office Box 7777, New York, 
NY 10001. 

Typical of the savvy, wallet-fattening 
articles Moneysworth prints are these: 
Recession-Proof Jobs 
Cars that Are Stingiest with Gas 
How to Earn 107496 on Your Savings 
Canada's FREE Land Giveaway 
How to Cope with Dunning Letters 
How to Qualify for Food Stamps 
The Long and Short of Hair Transplants 
How to Collect Social Security from the 

U.S. and Canada—BOTH 
Are Hay Fever Shots Pointless? 
Mercedes’ New “Lifetime” Car 


971 


How to Reduce Exorbitant Doctor Bills 
States with Best Unemployment Pay 
How to Get a Low-Cost Divorce 

The Kinds of Cars Mechanics Own 
How to Hold On to Your Auto Insurance 
How to Turn Boxtops into Gold 
Contact Lenses that CURE Poor Vision 
Happiness Is a Hick Town 

A Gourmet's Guide to Free Cookbooks 
How to Stop Snoring 

Air Travel at 5095 Off 

Today's Soldiers Command High Pay 
Prosperity in Alaska 

Low-Cost Insurance for Non-Smokers 
How to Save 20% on Your Food Bill 
Scholar Dollars for the Middle Class 
Where Retirement $$ Goes Farthest 
The “Yurt”: Incredible $350 House 
How to Get 7 Bestsellers for Price of 1 
Ski Areas Without Steep Prices 

How to Burn Wood Efficiently as Fuel 
Resumes that Get Jobs 

How to Avoid Alimony 

How to Travel and Get Paid for It 
Fifteen Fabulous Free Maps 

Don’t Sneeze at This Cold Remedy 
Starting a Retirement Business 

The World’s 100 Best Free Calendars 
Landing an Executive Job After 40 
The Only Diet that Really Works 
Sailboats that Are Real Winners 
Getting a Job as a Forest Ranger 


As you can see, Moneysworth is an 
easy-to-follow instruction. manual for 
building a better life. 

Each day, its editors are inundated 
with ecstatic testimonials like these: 


ө “You're not going to believe this, 
but I have parlayed $146 into $90,000 due 


to your informative article on how to 


break into real estate. How can I ever 
express my gratitude sufficiently?” 
—H. Pinrose; Montgomery, Iowa. 

* “Your advice on Social Security re- 
sulted in a $3,135 lump-sum cash pay- 
ment to my wife and $171 monthly pen- 
sion. The best investment I ever made 
was my subscription to Moneysw 
—Dr. Herman Hortop; La Grange, Ш. 

e “Your tip on flying to Europe via Af- 
ghanistan saved me $450. You've made 
me a subscriber for life."—Charles B. 
Fager, M.D.; Harrisburg, Pa. 

e “Your article on high interest paid 
by foreign banks has enabled me to re- 
tire in style. I cannot thank you 
enough.’’—E. Svenson; Fallbrook, Cal. 

е “Your news reports on investments 
have brought me, in just months, $12,996 
profit, tripling my money. You can bet I 
shall be a Moneysworth subscriber for 
life.” —L. Gray; Ypsilanti, Mich. 

® “Your article ‘Inaccurate Billing by 
the Phone Company’ led me to discover 
four years of overcharges. I got a $1,593 
refund!"—4A. DiRienzo; Bristol, Pa. 

e *Moneysworth's product ratings 
sure stretch the dollar. I bought the 
35mm camera you recommended, sav- 
ing 3095." —R. Goodrich; Tucson, Ariz. 

e “Your article ‘How to Avoid Paying 
an Exorbitant Doctor Bill' saved me 
$65. Here's my subscription extension." 
—C. Wagner; Yorktown Heights, N.Y. 


66 This Tenth Anniversary 
Special Subscription 
Offer is highly recom- 
mended to readers of 
Popular Science 99 


e “Thanks to your article ‘How to Buy 
a New Car for $125 over DEALER's 
Cost,' I just bought a Chevy at a saving 
that I conservatively estimate at $350.” 
—Rudy L. Grange; Anita, Iowa. | 

e “Moneysworth is aptly named. To 
paraphrase Churchill never have so 
many paid so little for so much."—Dave 
Alpern; Pittsburgh, Pa. 
To take advantage 

Totake advantage of this GIVEAWAY 
offer, readers of Popular Science should 
send their name and address with $2.97 
to: Tenth Anniversary Special Subscrip- 
tions, Moneysworth, General Post Office 
Box 7777, New York, NY 10001. 

If ever a publication was accurately, 
named, it's Moneysworth. This offer is 
highly recommended. 


Ф Moneysworth memixxx. TM reg. 
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Americas true colors 


come through on GE. 


The rich green of Miss Liberty. The bright 
red of a football jersey. The vibrant yellow of a 
harvest moon. These are America's true colors— 
colors that come through vivid and lifelike on 
GE TV. 
z What's more, every GE VIR II color set 
= adjusts those colors automatically. From chan- 
` nelto channel, program to program. 

GE color TV. It brings America's true colors 
into your life. 


L We bring good things to life. 
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Warning: The Surgeon General Has Determined 


c P Ro aem "ES cae IB mmnr tn Vniir Han lth 
That Cigarette Smoking 15 Dangerous to Your Health 


17mg 'tar;' 1.0 mg nicotine av.per cigarette, FIC Report May 78 
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